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PREFACE 


"Electric Power in Canada'! combines under one cover 
the material formerly published in the three annual Water 
Resources Branch bulletins 2720, ''Development of Electric 
Power in Canada", 2721,''Water Power Resources of Canada" 
and 2722, ''Principal Power Developments in Canada", 


"Electric Power in Canada" presents a general outline 
of the history of power development in Canada and discusses 
briefly the availability and distribution of water power and 
fuel resources. Also presented is a report in detail on pro- 
gress during 1964 in the development and planning of new 
power generating facilities and a list of hydro and thermal 
generating stations with minimum installed generating cae 
pacities not less than 1,500 kw. 


The Branch acknowledges with thanks the co-oper- 
ation of the power-producing agencies in every province in 
Canada in making available the information used in the pre- 
paration of this publication. The Branch is indebted also to 
the Dominion Bureau of Statistics with whom close liaison 
has been maintained inthe collection of information on exist- 
ing power development. 


The map inside the back cover shows main 
transmission systems and electric power gener- 
ating stations in Canada. 


A series of maps showing similar informa- 
tion in greater detail willbe available in mid-1965 
for the following regions: 


1, British Columbia, Yukon Territory and 
Northwest Territories 

2. Alberta, Saskatchewan and Manitoba 

3.) Ontario 

4, Québec 

5. New Brunswick, Nova Scotia, Prince 
Edward Island and Newfoundland 


These maps will be available from: 


Director 

Water Resources Branch 

Department of Northern Affairs 
and National Resources 

Ottawa 4, Canada. 


Photographs were provided through the courtesy of the 
following organizations: 


Atomic Energy of Canada Limited 

British Columbia Hydro and Power Authority 

British Newfoundland Corporation Limited 

Calgary Power Ltd. 

City of Winnipeg 

Consolidated Mining and Smelting Company of Canada Limited 
Crown Zellerbach Canada Limited | 
Government of Manitoba 

Hydro-Electric Power Commission of Ontario 

MacMillan Bloedel and Powell River Limited 

Manitoba Hydro 

National Film Board 

New Brunswick Electric Power Commission 

Québec Hydro-Electric Commission 

Saskatchewan Power Corporation 
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MAP OF CANADA (showing main electric transmission systems 
and principal power generating stations)..... inside back cover 


DEVELOPMENT OF ELECTRIC POWER 
IN CANADA 


a 


Headgate structure at the Bearspaw hydro plant on the Bow River, Alberta. 


History of Power Development 


Electric power development in Canada has undergone remarkable 
and sustained growth since the beginning of the century. The figures in 
Table 1 indicate the present status of installed generating capacity in 
hydro and thermal stations and the combined total for all stations in 
Canada, at December 31, 1964. The graph on page 1] illustrates the 
expansion in installed generating capacity in hydro and thermal stations 
that has taken place in the last fifty years. 


The graph shows that, although thermal power has made a signifi- 
cant contribution towards satisfying the nation's power needs, hydro power 
has carried by far the larger part of the burden. This is to be expected 
when one considers that Canada, interms of water power resources, is 
one of the most richly endowed nations in the world. 


From a modest total of 133,000 kw. of generating capacity 
installed at the end of 1900, Canada's total installed hydro capacity rose 
to the substantial total of over 20.3 million kilowatts by the end of 1964, 
In the same period, thermal capacity grew to almost 7 million kilowatts. 
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TABLE | 


Installed Electric Generating Capacity in Canada 


at 31 December 1964 


Province Installed Generating Capacity - kw 


or 


British Columbia 2,613,000 845,000 3,458,000 
Alberta 291,000 936,000 1,227,000 
Saskatchewan 320,000 610,000 930,000 
Manitoba 747,000 346,000 1,093,000 
Ontario 5,937,000 2,865,000 8,802,000 
Québec 9,553,000 317,000 9,870,000 
New Brunswick 229 ,000 300,000 529,000 
Nova Scotia 143 ,000 389,000 532,000 
Prince Edward Island ~ 58,000 58,000 
Newfoundland 453,000 73,000 526,000 
Yukon Territory 28,000 4,000 32,000 
Northwest Territories 17,000 25,000 42,000 


CANADA 20,331,000 6,768,000 27,099,000 


Although thermal-electric power development in Canada was not 
well documented early in the century, it is apparent that thermal growth 
was very slow and of relatively minor importance until the late 1940's. 
On the other hand, the rate of development of hydro facilities has tended 
to accelerate since the turn of the century when improvements in electric 
power transmission techniques were introduced, and increasing emphasis 
began to be placed on large hydro-electric stations. As a result of the 
heavier demand for electricity during the prosperous 1920's, the rate of 
installation increased appreciably. 


The drop in power demand in the depression years of the early 
1930's did not show up as a drop in the installation rate until about 1935, 
due to the time lag which is inherent in hydro-electric power development. 
Hydro projects initiated prior to the depression years were completed, 
accounting for the continuation of a high rate of capacity installation up 
until 1935. Thereafter, poor economic conditions reduced the installa- 
tion rate in the’ period’ 1935-1939. 
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The tremendous demand for power to drive Canada's war 
industries accounts for the sharp rise in installation of new generating 
facilities between 1940 and 1943. Construction of new facilities dropped 
off in the later war years, however, so that from 1944 to 1947, a second 
flattening in the growth curve is evident. 


Post-war industrial expansion and rapidly-growing residential and 
agricultural developments imposed extremely heavy demands on power 
generating facilities. To stay abreast of these demands required the 


Growth in electric power development in Canada. 


Since 1911, Pointe du Bois generating station on the Winnipeg River has supplied 
power tothe city of Winnipeg, Manitoba. 


addition of new generating capacity at a rate higher than at any time in 
Canada's history. The sharp increase in installed generating capacity 
that followed could not be satisfied from hydro sources alone, giving rise 
to the first stages of an extensive program of thermal plant construction. 


In the period 1950-1964, the average annual rate of installation of 
both hydro and thermal facilities has been some 1.2 million kilowatts, 
with hydro contributing two kilowatts of new capacity for each kilowatt 
contributed by thermal. It is of interest to note, however, that the 
average increase in thermal generating capacity over the five years from 
1959-1964 has equalled the increase in hydro capacity and promises to 
surpass it in the not too distant future. 


Current Trends in Power Development 


As has been pointed out earlier, water power traditionally has been 
the main source of electric energy in Canada. This is still true today. 
Thermal sources, however, are playing an increasingly important role in 
power supply and undoubtedly will someday supersede water power as the 
main supplier of electric energy. The choice between development of a 
hydro-electric power site and construction of a thermal generating station 
must take into account a number of complex considerations, the most 
important of which are economic in nature. 


In the case of a hydro-electric project, the heavy capital costs 


bs 


involved in construction are offset by maintenance and operating costs 
considerably lower than those for a thermal plant. The long life ofa 
hydro plant and the dependability and flexibility of operation in meeting 
varying loads are added advantages. Also important is the fact that 
water is a renewable resource. 


The thermal station, on the other hand, can be located close to 
the demand area, with a consequent saving in transmission costs. With 
the current trend to large steam stations, however, a certain amount of 
the flexibility of location of thermal stations is being lost since large 
steam units require considerable quantities of water for cooling purposes, 
making it essential that such stations be sited closeto an adequate water 


supply. 


The marked trend to thermal development which became apparent 
in the 1950's can be explained in part by the fact that in many parts of 
Canada, most of the hydro-electric sites within economic transmission 
distance of load centres had been developed and planners had to turn to 
other sources of electric energy. More recently, however, advances in 
extra-high-voltage transmission techniques are providing a renewed 


Sir Adam Beck-Niagara generating stations Nos. 1] and 2, with the associated pumping generating 
station in the background.. 
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impetus to the development of hydro power sites previously considered 
too remote, 


Because of the relatively long starting-up time required by large 
thermal units, thermal stations tend tolack flexibility of operation and are 
most efficient in meeting continuous load conditions. Hydro stations, on the 
other hand, can put generating units on the line with minimum delay and 
hence are admirably suited to supply power to meet the peak loads which 
may occur several times each day. By combining the advantages of both 
hydro and thermal stations in integrated supply systems, power producers 
are now achieving much greater flexibility of operation, 


Another trend in development designed to meet the problem of 
varying daily loads is the use of pumped storage. An example is the 
Sir Adam Beck hydro development at Niagara Falls. At this development, 
water taken from the Niagara River above the Falls is carried by means 
of a tunnel and a power canal to the penstocks which supply the main 
generating station on the bank of the Niagara River some distance below 
the Falls. In off-peak hours, power from the main station is used to 
pump water from the power canal into a reservoir maintained at a higher 
level, During peak-load hours, the pumps, which are dual-purpose units, 
operate as generators and are driven by water released from the 
reservoir, The pumping-generating units at the Sir Adam Beck develop- 
ment make available an extra 176,700 kw. of generating capacity. A 
pumping-generating station using the same general principle is under 
construction on the Brazeau River in Alberta as part of the 338,440-kw. 
Big Bend hydro development. 


Perhaps the most promising application of the pumping-generating 
principle is its use in conjunction with nuclear power stations. Nuclear 
units, in common with the larger conventional thermal units, can be used 
most efficiently under conditions of continuous operation. Off-peak 
nuclear power can be used to operate pump-turbine units as previously 
described and the hydro-electric power derived from operating the units 
as generators is available for use during periods of peak demand. 


Utilization of Installed Generating Capacity 


Table 2 lists electric power generating capacity in the provinces 
and territories under the categories ''Utilities' and "Industries''. 


Utilities 


The classification "Utilities" refers to power-producing 


TABLE .2 


Installed Electric Generating Capacity in Canada 


Province 
or 
Territory 


at 31 December 1964 


Installed Generating Capacity - kw 
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British Columbia 2,009 ,000 1,449,000 3,458,000 
Alberta 1,155,000 72,000 1,227,000 
Saskatchewan 792,000 138,000 930,000 
Manitoba 1,072,000 21,000 1,093,000 
Ontario 8,275,000 527,000 8,802 ,000 
Québec 7,589,000 2,281,000 9,870,000 
New Brunswick 423,000 106,000 529,000 
Nova Scotia 473,000 59,000 532,000 
Prince Edward Island 58,000 58,000 
Newfoundland 492,000 526,000 
Yukon Territory | 21,000 32,000 
Northwest Territories 33,000 42,000 


organizations who sell most of the power they develop. In some 
instances, it includes also certain subsidiary companies whose main 

_ purpose is to develop and sell power to a parent company for industrial 
purposes. The total of 22,392,000 kw. of capacity installed in plants 
operated by utilities represents 83 per cent of Canada's total installed 
capacity at December 31, 1964. 


Industries 


The classification 'Industries'' refers to power-producing 
organizations who develop power mainly for their own use. While the 
figures indicate that industries have developed only 17 per cent of 
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Canada's total installed electric power capacity, it should be emphasized 
that, in addition to the power generated in their own plants, industries 
purchase large amounts of power from utilities. 


The pulp and paper industry in Canada, one of the world's great 
industrial enterprises, is one of the foremost users of electric energy. 


The industry consumes nearly one-fifth of the total electric energy 
generated in Canada. By far the larger portion of the energy used by the 
industry is derived from water power, 


Pulp and paper development with associated power plant at Ocean Falls, British Columbia. 


Total mill capacity for the production of newsprint paper is 
considerably greater than that of any other country in the world, and in 
total production of wood pulp, Canada is second only to the United States. 
The fact that over 90 per cent of the manufactured newsprint is exported 
gives some indication of the importance of the industry to Canada's 
export trade program. 


The mineral industry in Canada consumes over one-fifth of the 
country's total energy production. Approximately seventy-five per cent 
of the energy consumed by the mineral industry is used in the smelting 
and refining of metals. 


Ue 


Although Canada has no known deposits of bauxite, the availability 
of low-cost hydro-electric power has fostered the establishment of an 
aluminum industry which produces one-quarter of the world's supply of 
this metal. Further evidence of the value of water power to mining oper- 
ations is provided by the fact that Canada's asbestos industry, which 
produces approximately half of the total world supply of asbestos, obtains 
the major part of its power supply from hydro-electric sources. 


The incidence of large water power resources in those regions in 
which the more important mineral deposits have been found has greatly 
facilitated mining development. Recent examples are the nickel mining 
and refining complex at Thompson, Manitoba, which uses hydro power 
generated in the Kelsey plant on the Nelson River, and iron ore mining 
operations in Labrador supplied by the Twin Falls plant on the Unknown 
Paver, 


Metal mining, a very important division of the Canada mining 
industry, is carried on mainly in two physiographic regions, the Western 
Cordillera and the Canadian Shield. In the Western Cordillera, the 
mountainous topography and the relatively high amounts of precipitation 
favour the development of water power. In the Canadian Shield, which is 
a Precambrian formation stretching in a wide sweep around Hudson Bay 
from the Mackenzie River basin to the eastern tip of Labrador, heavy 
glaciation in recent geological times has formed river systems which are 
comparatively young and are characterized by large numbers of lakes 
connected by short river sections with numerous rapids and falls suitable 
for development as hydro-electric power sites. 


Twin Falls generating station on the Unknown River in Labrador. With a capacity 
of 187,200 kw., this is the largest hydro station in the Atlantic Provinces. 
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Power and Population 


The figures in Table 3 illustrate for each Province and Territory, 
and for Canada as a whole, the estimated population, the installed capacity 
per thousand of population and the per capita electric energy output. 


TABLE: 3 


Electric Power Statistics - 1964 


Installed 


Province Generating Per Capita 
or Estimated Capacity Per Electric 
Territory Population Thousand of Energy 
Population Gene rated 
leg kwh 


British Columbia 1,758,000 9,630 
Alberta 1,439 ,000 3,450 
Saskatchewan 946 ,000 3,470 
Manitoba 960,000 5,210 
Ontario 6,637,000 5,980 
Québec 5,599,000 10,140 
New Brunswick 619,000 4,110 
Nova Scotia 761,000 3,110 
Prince Edward Island 108,000 1,250 
Newfoundland 493,000 4,800 
Yukon and N.W.T. 41,000 5,980 


CANADA 


For Canada as a whole, there is an average of 1,400 kw. of hydro 
or thermal generating capacity installed per thousand of population, The 
average energy generated per thousand of population is 6,936,000 kwh, 
approximately half the amount which in theory could be generated by 
1,400 kw, operating continuously. 


Water Power Resources of Canada 
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Table 4 presents a summary of developed water power in Canada 
and an estimate of undeveloped water power potential, based on records 
maintained by the Water Resources Branch. 


Province 
or 
Territory 


(1) 
Britisk Columbia 
Alberta 
Saskatchewan 
Manitoba 
Ontario 
Québec 
New Brunswick 
Nova Scotia 
Prince Edward Island 
Newfoundland 
Yukon Territory 


Northwest Territories 


at 31 December 1964 


at Q95(a) 


kw 


6 039,000 
806,000 
387,000 

2,990,000 
493,000 


9,000,000 


62,000 


21,000 
1,240,000 
841,000 


525,000 


TABLE 4 


at Q50(b) 


17,436,000 
2,289,000 
812,000 
5,583,000 
1,148,000 
27,200,000 
222,000 
112,000 
1,000 
3,635,000 
3,932,000 


1,153,000 


WATER POWER RESOURCES OF CANADA 


Undeveloped Water Power 
Available Continuous Power at 88% Efficiency 


32,442,000 
3,604,000 
1,089 ,000 
5,997,000 
1,747,000 

34,200,000 

499,000 
165,000 
2,000 
4,871,000 
6 625,000 


1,826,000 


22,404,000 63,523,000 93,067,000 


CANADA 
(a) - Power equivalent of flow available 95 per cent of the time. 
(b) - Power equivalent of flow available 50 per cent of the time. 


(c) - Power equivalent of arithmetical mean flow. 


Developed 


Installed 


Water Power 


Generating 


Capacity 
kw 


(5) 

2,613,000 
291,000 
320,000 
747,000 

5 937,000 
9 553,000 
229,000 
143,000 
453,000 
28,000 


17,000 


20,331,000 
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Previous issues of the Branch annual bulletin ''Water Power 
Resources of Canada" have followed the practice of presenting combined 
estimates of developed and undeveloped power at Canada's known water 
power sites under the general heading ''Available Continuous Power", 
The method of presenting these statistics adopted in Table 4 of the current 
publication is considered to be of more practical value. Estimates of 
available power are shown for undeveloped sites only; for developed sites 
the total generating capacity actually installed is indicated. It should be 
emphasized that the capacity installed at an existing hydro-electric 
development frequently is in excess of the continuous power available at 
the site. The relationship between installation and available power is 
explained more fully later in this section. 


The method used to compute the power potential of undeveloped 
water power resources has been revised to conform with the method 
adopted by the World Power Conference and used by most of the power- 
producing nations of the world. 


To conform further with common international practice, the 
kilowatt, essentially an electric unit, supersedes the horsepower, which 
is more closely associated with mechanical power. 


Undeveloped Water Power 


Column 2 of Table 4 lists the estimated continuous power 
ordinarily available during periods of low discharge under existing 
conditions of river flow. These estimates are based upon Q95, which is 
the natural or modified flow available 95 per cent of the time. 


Column 3 lists the estimated dependable maximum power based 
upon Q50, the natural or modified flow available for at least 50 per cent 
of the time. 


Column 4 lists the estimated dependable maximum power based 
on Qm, the arithmetical mean flow. 


On rivers for which flow records are sparse or non-existent, 
estimates of flow are made from available information relating to runoff 
in the same general area. 


The hydraulic head used in calculating undeveloped water power 
is based upon the actual drop or the feasible concentration of head which 
has been measured or carefully estimated. 


It should be emphasized that the figures of undeveloped water 
power in Columns 2 and 3 represent only the minimum water power 
possibilities in Canada, The reason for this is that the estimates are 


Eaton Canyon Falls on the Kaniapiskau River, Québec. 


based upon existing river flows, which for the most part do not reflect 


the benefits of streamflow regulation that would result from the develop- 
ment of storage potential. The figures in Column 4, on the other hand, 
are determined from the arithmetical mean flow and represent the power 
which would be obtainable if the entire flow in the river couldbe regulated 
to provide a continuous flow of constant magnitude. It can readily be 
seen that, because the latter condition assumes complete regulation, 


estimates of potential based upon arithmetical mean flow will, if other 
pertinent factors are neglected, exceed the amount of installed capacity 
‘that might be expected to be installed at the site, particularly where 


little or no storage is available. Recent experience in the development 
of water power sites, however, has indicated that in fact, the generating 
capacities installed at many sites are very considerably in excess of 
what might be dictated by even the arithmetical mean flow, 


Estimates of the magnitude of undeveloped water power resources 


have been revised substantially upwards as a result of a recent major 


review of the water power inventory of Canada. The estimates will 
continue to be revised from time to time as more complete information 
becomes available, particularly on rivers in the more remote northerly 
areas, 


Several major river diversion possibilities exist, particularly in 
British Columbia, where topographical conditions make possible such 
rearrangements of flow. The estimates of potential of British Columbia's 
undeveloped hydro resources have been boosted substantially, largely 
because of the inclusion of figures based upon the diversion of rivers 


ZEEE: 


Whitemud Falls on the Nelson River, Manitoba. 


which, if they are developed at all, will almost certainly be developed on 
a combined-river basis, 


Developed Water Power 


The figures of installed generating capacity shown in Column 5 
of Table 4 are based upon the manufacturer's rating in kilowatts as shown 
on the generator name-plate, or derived from the rating where it is 
indicated in kilovolt-amperes. 


The maximum economic installation at a power site can be 
determined only by careful consideration of all the conditions and cir- 
cumstances pertinent to its individual development. It is the usual 
practice, however, to install units which have a combined capacity in 
excess of the available continuous power at Q50, and frequently in excess 
of the power available at Qm, There are a number of reasons for this. 
The excess capacity may be installed for use at peak-load periods, to 
take advantage of periods of high flow, or to facilitate plant or system 
maintenance. In some instances, storage dams have been built subsequent 
to initial development to smooth out fluctuations in river flows. In other 
cases, deficiencies in power output during periods of low flow have been 
offset by auxiliary power supplied from thermal plants, or by inter- 
connection with other plants which operate under different load conditions 
or are located on rivers with different flow characteristics. 
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The extent to which the installed capacity exceeds the available 
continuous power at the various rates of flow thus is dependent upon the 
factors which govern the system of plant operation, and varies widely in 
different areas of the country. In some developments, the difference may 
amount to several hundred per cent. For this reason, discretion should 
be used in comparing the figures in Column 5 with those in Columns 2, 

3 or 4, as available continuous power and installed capacity are not 
directly comparable, As a rough guide, however, it may be assumed that 
the power equivalent of the flow at Q50 represents an approximate, if 
conservative, estimate of hydro generating capacity remaining to be 
installed in Canada, 


Water Power Distribution in Canada 


Table 4 indicates the manner in which undeveloped water power 
resources and installed generating capacity in Canada are distributed 
throughout the provinces and territories. A review of the table shows that 
substantial amounts of water power have been developed in all provinces 
‘except Prince Edward Island, where water power resources are meagre, 
As the development of Canada's natural resources proceeds, the fortunate 
incidence of water power in proximity to mineral deposits, pulpwood and 
other natural resources becomes increasingly apparent. There is little 
doubt that the existence of large amounts of potential hydro power on 
northern rivers will prove to be a factor of prime importance in the 
eventual realization of the natural wealth of Canada's North. 


BRITISH COLUMBIA, traversed by three distinct mountain ranges 
and with, generally speaking, a high rate of precipitation, has many 
mountain streams which offer abundant opportunity for the development 
of hydro-electric power, In terms of recorded available water power 
resources, developed and undeveloped, the province ranks second in 
Canada, and is exceeded only by Québec and Ontario in the amount of 
generating capacity installed. 


Notable for the magnitude of their power potential are such rivers 
as the Columbia, Fraser, Peace and Stikine. Up to the present time, 
however, hydro-electric developments on smaller rivers in the southern 
part of the province have been called upon to satisfy the major load 
requirements of British Columbia. The immense power resources of the 
Peace River are now in process of being harnessed and by 1968 will 
supply energy to the southern part of the province. Development of the 
Columbia River, now getting under way, is designed to provide initially 
three huge storage reservoirs and eventually to make available a 
significant amount of ''at site'’ power in the Canadian portion of the 
basin, 


The foremost producer and distributor of electric power in 


Built inside a mountain, the 707,200-kw. Kemano generating station serves 
the aluminum industry in British Columbia. 


British Columbia is the provincially-owned British Columbia Hydro and 
Power Authority. 


In ALBERTA, the principal hydro-electric developments are 
located on the Bow River and its tributaries, and from these develop- 
ments, Calgary Power Ltd. serves most of the southern part of the 
province. Substantial water power resources are located in northern 
regions of the province, and although these are somewhat remote from 
present centres of population, the advent of extra-high-voltage trans - 
mission has enhanced the prospect of their development. 


In SASKATCHEWAN, large water power resources exist in the 
central and northern parts of the province, principally on the Churchill, 
Fond du Lac, and Saskatchewan Rivers. In 1963, power from the first 
development on the Saskatchewan River was fed into the transmission 
network of the provincially-owned Saskatchewan Power Corporation, 
which serves the more settled areas of the province. These areas 
previously had been served by electric power from thermal-electric 
plants fuelled by coal, oil or natural gas, while hydro-electric power 
generated in the province had been used almost exclusively for mining 
purposes in northern areas, 


Of the three Prairie Provinces, MANITOBA, with immense hydro- | 
electric capabilities on the Winnipeg, Churchill, Nelson and Saskatchewan 
Rivers, is the most generously endowed with water power resources, 
Until recently, hydro-electric generating stations on the Winnipeg River 
supplied most of the electric power requirements in southern Manitoba. 
With the advent of high-voltage, long-distance transmission, however, it 
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may be expected that ever-increasing amounts of power from hydro- 
electric stations on northern rivers will be carried south to help meet 
the province's constantly growing power demands. 


McArthur generating station on the Winnipeg River, Manitoba. 


Almostall of the sizeable water power potential in ONTARIO within 
easy reach of demand centres has been developed and planners are 
looking to the more remote sites as new sources of supply. Improvements 
in long-distance transmission techniques have brought many of these 


Pine Portage generating station 
on the Nipigon River, Ontario. 
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sites within the economic orbit of demand centres, Several sites are at 
present being developed and a number of others are under investigation. 
Most of the hydro-electric power produced in the province comes from 
the generators of the Hydro-Electric Power Commission of Ontario, 
Canada's largest power producing and distributing organization, 
Ontario's largest generating station is located on the Niagara River at 
Queenston, where the Sir Adam Beck - Niagara Generating Stations 
Nos, 1 and 2, and the associated pumping - generating station have a 
combined generating capacity of 1,804,200 kw. In addition to the power 
generated in its own plants, the Commission purchases large amounts 
of electric power generated outside the province, chiefly in Québec. 


QUEBEC is richest of all the provinces in water power resources, 
possessing approximately 45 per cent of the total recorded for Canada, 
Québec also leads in developed water power - its present installation 
of 9.6 million kilowatts representing about 47 per cent of the national 
total, The largest single hydro-electric installation in Canada is the 
Québec Hydro-Electric Commission's 1,574,260-kw. Beauharnois 
development on the St. Lawrence River, Also notable are the Com- 
mission's Bersimis I development on the Bersimis River with an installed 
capacity of 912,000 kw. and the Aluminum Company of Canada Limited 
717,000-kw. Shipshaw plant on the Saguenay River. A major power 
scheme which represents a significant advance in the development of 
Québec hydro-electric resources is now under construction, This 
scheme, involving the harnessing of the headwaters of the Manicouagan 
and Outardes Rivers, will permit the eventual installation of some 
5.6 million kilowatts of new capacity on the two rivers. 


Power production in the province is facilitated by the regulation 
of streamflow by the Québec Department of Natural Resources through 
the storage dams which it owns and operates, 


In 1963, the Government of Québec, through the Québec Hydro- 
Electric Commission, purchased the assets of the major private electric 
utilities in the province. 


The water power resources of NEW BRUNSWICK and NOVA 
SCOTIA, although small in comparison with those of other provinces, are 
a valuable source of energy and make a substantial contribution to the 
economies of the two provinces. Numerous rivers in both provinces 
provide moderate-sized power sites either within economic transmission 
distance of the principal cities and towns or advantageously situated for 
use in development of the timber and mineral resources, These 
provinces also are favoured with abundant indigenous coal supplies. In 
PRINCE EDWARD ISLAND, there are no large streams and water power 
plants are limited in size to those used to operate small mills. 


The water power resources of NEWFOUNDLAND, determined 
on the basis of the limited available streamflow data, are estimated to 
be of very considerable magnitude. On the island, although the length 
of the rivers is generally not great, topography and runoff are favourable 


Exterior and interior views 
of the 286,200-kw. Trenche 
hydro-electric station on the 
St. Maurice River, Québec. 
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for hydro-electric power development. Of the substantial capacity 
installed, a very large portion serves the pulp and paper industry. In 
Labrador, the Hamilton River and its tributaries, for the most part un- 
developed, constitute one of the largest sources of water power in Canada. 


The YUKON TERRITORY and NORTHWEST TERRITORIES, which 
together comprise most of Canada's northland, possess extensive water 
power resources. Power from present developments is used almost 
exclusively to satisfy the needs of local mines and adjacent settlements. 
Due to the lack of developed native fuel sources and to transportation 
difficulties, water power is of special importance in the development of 
mining areas such as Yellowknife in the Northwest Territories and Mayo 
in Yukon Territory. In 1948, to encourage the development of the 
resources of northern Canada, the Federal Government established what 
is now the Northern Canada Power Commission, to be responsible for the 
construction and management of public utility plants. The Deputy Minister 
of Northern Affairs and National Resources is Chairman of the Commis- 
sion and the Director of the Water Resources Branch is a Member, 


In YUKON TERRITORY, most of the resources are located on 
the Yukon River and its tributaries. The possibility exists of diverting 
the headwaters of the Yukon River through the Coast Mountains to utilize 
a high head near tidewater in northern British Columbia. Such a develop- 
ment, however, would affect adversely the potential of sites on the main 
river. 


Resources in the NORTHWEST TERRITORIES have not been 
surveyed to the same extent as those in Yukon Territory, but they are 
nevertheless known to be of considerable magnitude. Extensive water 
power resources exist on rivers flowing into Great Slave Lake. Of major 
significance is the hydro-electric potential of the South Nahanni River, 
which drains to the Mackenzie River via the Liard River. On the basis 
of preliminary investigations, it is estimated that, with total regulation 
and complete use of the head susceptible of development, the hydro- 
electric potential of the South Nahanni River would total close to one 
million kilowatts. Indications are that the rivers draining the District 
of Keewatin, north of Manitoba, also will contribute materially to the 
total power potential of the Northwest Territories. 


Thermal Power Development in Canada 


The incidence of immense water power resources in Canada and 
the brisk pace of their development has tended to overshadow the very 
considerable contribution being made by thermal energy in the nation's 
power economy. At the end of 1964, the total installed thermal generating 
capacity in Canada was 6,768,000 kw., about 25 per cent of the total of all 


Boundary Dam thermal-electric station (132,000 kw.) at Estevan, Saskatchewan. 


electric generating capacity in the country. The fact that energy 
produced in thermal plants during the year accounted for only 13 per cent 
of the total may be attributed in part to the fact that a considerable 
amount of the capacity installed is maintained for stand-by purposes, 


As has been stated earlier in this report, however, the current 
emphasis on thermal plant construction is one which is likely to continue 
and to become more marked as development of the nation's water power 
reserves becomes more complete. 


A 31,680-kw. steam unit, largest of three units installed in the Harmac 
thermal station at Nanaimo, British Columbia. 
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Conventional Thermal Power 


THERMAL GENERATING STATIONS 


Approximately 85 per cent of all the conventional thermal power 
generating equipment in Canada is driven by steam turbines. The 
magnitude of the loads now being carried by steam plants has led to the 
installation of steam units with capacities as high as 300,000 kw, Even 
larger units, of 500,000-kw. capacity, will go into service within the next 
three or four years. The remainder of the load is carried by gas turbine 
and internal combustion equipment. The flexibility of internal combustion 
engines make this type of equipment particularly suitable for meeting 
power loads in smaller centres, especially in the more isolated areas. 


The figures in Table 1] indicate that the provinces of Alberta, 
Saskatchewan, Nova Scotia and Prince Edward Island depend upon thermal 
capacity for most of their power requirements. New Brunswick has 
slightly more thermal than hydro. In Ontario, where the present hydro 
capacity is about twice the thermal, forecasts based upon present 
construction schedules indicate that by the early 1970's the province's 
total installed thermal capacity will have overtaken hydro. 


More than half of BRITISH COLUMBIA'S thermal generating 
capacity is installed in three plants located in the Vancouver area. The 
capacity of the largest ofthese plants, the 300,000-kw. Burrard generating 
station, is expected to be increased to 600,000 kw. by 1967. The 
addition of a further 300,000 kw. at Burrard may be delayed by the 
availability of Peace River power in 1968. 


The incidence of vast fuel resources in ALBERTA accounts for 
the emphasis on thermal power generation in the province. Alberta's 
largest thermal plants are the 330,000-kw. gas turbine and steam station 
at Edmonton and the 282,000-kw. Wabamun steam station. 


Until recently, SASKATCHEWAN has relied upon thermal capacity 
to satisfy the needs of the more settled areas, hydro-electric power 
generated in the province being used almost exclusively for mining 
purposes in northern areas. Within the last few years, however, develop- 
ment of storage on the South Saskatchewan River has made hydro-electric 
power available in the southern part ofthe province. At present the 
province is concentrating on the installation of additional hydro capacity 
on the Saskatchewan and South Saskatchewan Rivers and has not scheduled 
any new thermal capacity. 


MANITOBA supplements its predominantly hydro-based power 
supply with a substantial amount of thermal capacity. As in the case of 
Saskatchewan, however, the current emphasis is on development of the 
province's water power resources. 
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A 132,000-kw. thermal-electric station at Brandon, Manitoba. 


ONTARIO has more thermal capacity than any other province in 
Canada. The thermal capacity installed in the province at the end of 
1964 totalled 2,865,000 kw., approximately 42 per cent of the national 
total. With another 4.8 million kilowatts of thermal capacity scheduled 
for service in Ontario in the period 1965-1971, the province's share of 
the national total promises to increase considerably. The country's 
largest thermal station is Ontario Hydro's 1,200,000-kw. Richard 
L. Hearn generating station. Three 300,000-kw, units, the largest in 
operation in Canada, make up the generating capacity at the Lakeview 
station, scheduled for expansion to 2,4 million kilowatts by 1968. Even 
larger units of 500,000-kw. capacity are planned for the Lambton station, 
designed for a total capacity of 2 million kilowatts in four units, for 
installation between 1968 and 1971. 


The abundance of QUEBE C'S water power wealth, much of it 
within economic transmission distance of existing demand areas, has 
tended to limit the applications of thermal power to specific local use. 
However, the growing emphasis on thermal power in other parts of 
Canada, is also beginning to be apparent in Québec, where thermal 
capacity will serve not only to help guarantee an adequate power supply 
in the face of increasingly heavy demands but also to render the almost 
exclusively hydro-electric base more flexible through integrated 
operation. The first unit of a large thermal plant went into operation at 
Tracy near Sorel in 1964 and a second large call is planned for service 
in the Gaspé region by 1970. 


ao 


Most of the energy generated in thermal electric utility plants in 
NOVA SCOTIA is derived from coal, with a smaller amount from petro- 


leum fuels. In NEW BRUNSWICK, however, petroleum fuels provide 


slightly more than half of the thermal-electrical energy. PRINCE 


EDWARD ISLAND depends almost exclusively on thermal sources for its 


power supply; almost all the province's generating capacity is oil-fuelled. 
With the exception of several sizeable plants in St. John's and Grand 
Falls, most of the thermal-electric capacity in NEWFOUNDLAND is 
made up of relatively small units used to supply power to small, often 
isolated communities. With the wealth of water power readily available 
in the province, it is not likely that Newfoundland will experience the 
need for large thermal stations for some time to come. 


Thermal-electric energy satisfies most of the power requirements 
inthe NORTHWEST TERRITORIES; in YUKON TERRITORY, hydro is 
the larger contributor. Most of the thermal-electric energy in the 
Territories is generated by small diesel units. 


FUELS 


Canada has been favoured by nature not only with abundant water 
power resources, but with exceedingly generous supplies of the fuels 
from which energy can be produced. Most important of these are coal, 
petroleum, natural gas and the radio-active ores used to fuel nuclear 
reactors. 


Most of Canada's coal, which is by far the country's most abundant 
fuel resource, is found in the western provinces, chiefly Alberta. Smaller 


Strip-mining operations to supply coal for Wabamun steam station in Alberta. 


Coal is used to fuel the 100,000-kw. Thunder Bay generating station 
at Fort William, Ontario, 


quantities occur in the Maritime provinces of Nova Scotia and New 
Brunswick. As with coal, practically all of Canada's oil and natural gas 
reserves are located in the western provinces, with the greatest concen- 
tration in Alberta. The highly populated, industrial areas of southern 
Ontario and Québec are devoid of indigenous fuel supplies and have to 
rely upon fuels imported from other provinces and from outside Canada. 
Uranium, the fuel used in Canada's reactors, is available in considerable 
quantity in both eastern and western Canada. 


In 1962, the latest year for which statistics are available, 60 per 
cent of the total energy produced in thermal-electric utility plants was 
derived from coal. Gas, most of which is natural gas, accounted for 
2o-per cemt and petroleum fuels, 12 per cent, 


Ontario and Saskatchewan burned most of the coal used, with 
Nova Scotia, Alberta, New Brunswick and Manitoba accounting for 
smaller amounts. Almost all the gas was used in western Canada, 
principally in Alberta. Petroleum fuels were used in every province in 
Canada. Saskatchewan accounted for the largest quantity of petroleum 
fuels, followed by New Brunswick, Nova Scotia and Prince Edward 
Island in that order. 


Nuclear Thermal Power 


Commercial electric power generated from the heat of nuclear 
reaction became a reality in Canada in 1962 when the 20,000-kw. Nuclear 
Power Demonstration station at Rolphton, Ontario, fed power for the first 
time into a distribution system in Ontario, The NPD station is the 
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forerunner in a series of increasingly large nuclear stations that will 
shoulder more and more of Canada's rapidly growing power loads. 


Research into reactor design and the application of nuclear energy 
in the electric power field are among the more important responsibilities 
of Atomic Energy of Canada Limited, a Government of Canada Crown 
Company incorporated in 1952, 


CANDU REACTOR 1 


AECL has concentrated its efforts on the development of the 
CANDU reactor, which uses natural uranium as a fuel and heavy water 
as the moderator. By using heavy water as the moderator, a high energy 
yield can be obtained from natural uranium and since natural uranium 
is a low-cost nuclear fuel, the cost of fuel is a minor component in the 
cost of producing power. Natural uranium has the added attraction of 
being available in commercial quantities in Canada. 


The Canadian nuclear power reactor also offers the simplest of 
nuclear fuel cycles. Sufficient energy can be extracted from the fuel so 
that the economics of the system do not require a value to be placed on 
the spent fuel. There is, therefore, no need to carry out costly chemical 
processing of the spent fuel unless the worth of the remaining contained 
fissile material becomes sufficiently high to make chemical processing 
an economic proposition. The spent fuel is an ideal package for simple 
underwater storage and no large volume of highly radio-active liquids 
from a chemical processing plant has to be handled and contained. 


NUCLEAR POWER STATIONS 
The Nuclear Power Demonstration station, previously mentioned, 


1, Atomic Energy of Canada Limited, Annual Report 1963-64, 
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has been used extensively to demonstrate the ability of the system to 
operate at a high capacity factor and to determine the nature and pre- 
dictability of outages. Fuel changes while the system is in operation 
have become routine and a considerable amount of research into the 
sources of heavy water losses has been carried out. As a result of this 
research, losses have been cut considerably and the NPD is demon- 
strating that a very acceptable heavy water loss rate is attainable. 


At Douglas Point on the shore of Lake Huron, the country's first 
full-scale nuclear power station is under construction. The station, 
being built with the co-operation of Ontario Hydro, will house a 
200,000-kw. CANDU reactor and will produce first power in 1965. 


Experience gained in the design and operation of the CANDU 
reactor has encouraged the development of even larger units and plans 
have been announced for the construction of a two-unit, 1,080,000-kw. 
nuclear station to be built near Toronto, with in-service dates for the 
two units scheduled for 1970 and 1971. 


To complement the research facilities at Chalk River, Ontario, 
AECL is building a nuclear research establishment at Whiteshell, about 
65 miles northeast of Winnipeg, Manitoba. The first major experi- 
mental facility will be an organic cooled, heavy water moderated reactor 
with an initial design power output of 40,000 kw. 


Scheduled for initial operation in 1965, Canada's first nuclear-electric station at Douglas 
Point on the shore of Lake Huron will make available 200,000 kw. of generating capacity. 
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Transmission towers on the 
230-kv. line in Labrador's 
Wabush Lake region. 


Electric Power Transmission 


In the early days of the power industry in Canada, power systems 
were smalland far apart and were designed to supply specific local needs. 
The nature of the loads handled by these systems was not such as to 
warrant the expense of interconnection between systems. As time went 
on, however, the loads increased and changed in nature, the systems grew 
in size and improved techniques reduced transmission costs. The 
benefits of interconnection to integrate smaller power systems were 
re-appraised in the light of changing conditions and were found to offer 


advantages which far outweighed the costs. 


The resulting amalgamation of the small systems into larger 
operating groups has gone on steadily and today most of the power 
produced in Canada comes from generating stations which are com- 
ponents in the large integrated and often interconnected power systems 
operated by power utilities and companies in the various provinces. 


The integral role of power transmission in this process is 
obvious. In the days of small, self-contained power systems, it was not 
necessary to carry power over great distances and low operating 
voltages were adequate. With the increase in transmission distances 
from the point of generation to the point of distribution and thence to 
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the user, transmission methods had to be improved and operating 
voltages increased. Moreover, the growth in power demand was forcing 
power producers to consider the development of hydro-electric sites 
previously considered to be outside the economic transmission radius, 
adding impetus to research in the field of extra-high-voltage (EHV) 
transmission, 


This research has resulted in a successive stepping-up of 
transmission voltages. At the present time, there are in operation or 
under construction in Canada, a number of transmission lines designed 
for operation at voltages of 500 kilovolts (kv.) or more. In British 
Columbia, a 500-kv. line connects the British Columbia Hydro and Power 
Authority system with the Bonneville Power Administration system in 
the State of Washington. The line is being operated for the present at 
230 kv. A second interconnection between the two systems, designed for 
eventual operation at 500 kv., is under construction. Power from the 
Peace River will be carried to the Lower Mainland of British Columbia 
via a 574-mile, 500-kv. line, at present under construction. The southern 
limit of construction of the EHV line from the hydro plants in the James 
Bay watershed is moving steadily closer to Toronto, When the entire 
440-mile line is complete in August 1966, energy will be fed from the 
Pinard collector station to the Toronto area at 500 kv. Power from the 
Manicouagan-Outardes hydro complex in Québec will be carried to load 


When completed in 1966, this 

500-kv. EHV transmission line 

will extend from the James 

Bay watershed to Toronto, 
a distance of 440 miles. 


Anchor towers each supporting 11,220 feet of cable on the Kootenay Lake crossing in 
British Columbia. 


centres in the Québec City and Montreal areas over three 735-kv. lines. 
The operating voltage of 735 kv. will be among the highest in use any- 
where inthe world. The first of the three 735-kv. lines is under con- 
struction and will go into operation in 1965 when first power from the 
Manic 2 development becomes available. 


It is obvious that, with the tremendous increase in transmission 
distances, transmission costs will represent a much higher factor in the 
total cost of supplying power. The search for economies has led to many 
improvements not only in the materials used but also in tower erection 
and cable stringing methods. Guyed aluminum V-shaped or Y-shaped 
transmission towers are being used increasingly where the terrain is 
suitable in place of self-supporting towers and erection costs are 
being lowered by using helicopters to transport tower sections to the site 
and for tower assembly. The use of helicopters for spraying for bush 
control on line right-of-way and for line inspection is becoming more 
widespread, 
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National Power Grid 


The steady increase in effective transmission distances made 
possible through development of EHV transmission techniques has 
engendered a great deal of interest in the establishment of a national 
grid which would tie together the power producing and distributing 
systems of the provinces. The Government of Canada is co-operating 
with provincial authorities in carrying out studies to determine the 
physical and economic possibilities of establishing a national power grid. 


At present, interconnections of from 66 kv. to 230 kv. exist 
between systems in Alberta and British Columbia; between Saskatchewan, 
Manitoba and the northwestern Ontario system; the interconnected north- 
eastern and southern Ontario systems and Québec, and between New 
Brunswick and Nova Scotia. 


There are important international interconnections between 
British Columbia and the State of Washington; Ontario and the State of 
Michigan; Ontario and the State of New York; Québec and the State of New 
York, and between New Brunswick and the State of Maine, 
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Carillon generating station (654,500 kw.) on the Ottawa River. 


General Review 


In 1964, a net total of 754,000 kw. of electric generating capacity 
was installed in Canada to help meet the nation's constantly growing 
requirements for electric power. The net total of 754,000 kw. included 
481,000 kw. of thermal capacity and 273,000 kw. hydro. Re-scheduling 
of several large units accounts for most of the difference between the 
total of 1,349,000 kw. forecast for 1964 and the amount actually installed. 


The new capacity put into service in 1964 boosted the nation's 
total installed hydro generating capacity to 20,3 million kilowatts and 
total installed thermal capacity to 6.8 million kilowatts. 


An impressive year in the electric power construction field in 
Canada is forecast for 1965 when 2.3 million kilowatts of new generating 
Capacity are to go into operation. This total is made up of 1.4 million 
kilowatts of hydro capacity and 0.9 million kilowatts of thermal. 


The rate at which electric power demands are growing allows for 
no slackening in the current pace of development of new generating 
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facilities. To meet anticipated demands, Canada's power producers have 
17.3 million kilowatts of new capacity either under construction or 
scheduled for service within the next few years. This does not include 
any of the vast potential that will eventually be developed on the Hamilton, 
Columbia and Nelson Rivers and on other major river systems in Canada. 
The scheduled figure of 17.3 million kilowatts which includes the 2,3 
million kilowatts forecast for 1965, consists of 10.5 million kilowatts 
hydro and 6.8 million kilowatts thermal. 


HYDRO POWER 


Two of the larger hydro projects under construction in 1964 were 
the Portage Mountain development on the Peace River in British Columbia 
and the giant Manicouagan - Outardes hydro complex in Quebec. The dam 
at Portage Mountain, scheduled to reach full height of 600 feet by 1968, 
will create a reservoir 680 square miles in area. The generating station, 
designed for a capacity of 2,270,000 kw., will house the greatest con- 
centration of power generating facilities in British Columbia. First 
power from Portage Mountain is scheduled for 1968. In the Province of 
Québec the construction program on the Manicouagan and Outardes Rivers 
will add 747,500 kilowatts of new capacity in 1965 and will eventually boost 
the present modest installation of 241,250 kw. on these two rivers toa 
total of almost six million kilowatts. 


One of the largest hydro-electric units installed in Canada will go 
into service in 1965 at Big Bend on the Brazeau River in Alberta. The 
turbine is rated at 210,000 hp. and the generator at 144,000 kw. A second, 
larger unit with a 250,000-hp. turbine and 175,000-kw. generator is 
scheduled for initial operation at Big Bend late in 1966. 


In Labrador, plans for the development of about 5 million kilowatts 
at Grand Falls on the Hamilton River have been delayed pending the out- 
come of discussions aimed at reaching agreement on possible trans- 
mission routes to potential markets. On the island of Newfoundland, 
construction of a 450,000-kw. development has been scheduled for 1965 
for the Bay d'Espoir site on the Salmon River, In neighbouring New 
Brunswick, a start was made on construction of the 600,000-kilowatt 
Mactaquac development on the Saint John River. 


COLUMBIA RIVER 


In September 1964, the Governments of Canada and the United 
States exchanged instruments of ratification for the Columbia River 
Treaty and Protocol, clearing the way for a start on construction of this 
ambitious international power project. Under the Treaty, Canada is 
entitled to one-half the power benefits accruing in the United States from 
the regulation of 15.5 million acre-feet of water stored in Canada behind 
the proposed Duncan Lake, Arrow and Mica Dams. In addition, Canada 
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will receive one-half the value of the estimated flood damage prevented 
in the United States through operation of the proposed dams for flood 
control. Completion of the storage reservoirs in Canada will afford 
"at site'' development of several million kilowatts of hydro-electric 
capacity in the Canadian portion of the basin. 


THERMAL POWER 


Canada's growing dependence upon thermal power is evident from 
the fact that 56 per cent of the total generating capacity put into service 
in 1964 was thermal, Moreover, the total of 920,000 kw, of thermal 
capacity scheduled for 1965 will be almost twice the thermal capacity 
installed in 1964, The substantial total of 5,916,000 kw, of thermal 
capacity scheduled for installation subsequent to 1965 is a clear indica- 
tion that thermally-generated power will play an increasingly important 
role, The growing emphasis on thermal power is due in part to recogni- 
tion of the flexibility of operation offered by integrated power systems 
using both hydro and thermal equipment, and in part to the fact that most of 
Canada's major hydro sites which are at present within economic trans - 
mission distance of power markets have been developed, 


Significant thermal additions in 1964 were the 300,000-kw, unit 
installed in the Lakeview generating station near Toronto and the 
150,000-kw, unit put into service at the Tracy plant near Sorel in Québec, 
The present capacity of 900,000 kw, at Lakeview will be increased by 
300,000 kw, in 1965, and in 1968 development of the station will be 
complete with a total installed capacity of 2,400,000 kw, A second 
150,000-kw, unit is scheduled for the Tracy plant in 1965 and two more 
in 1967 to bring the station's total capacity to 600,000 kw, At the Burrard 
thermal station near Vancouver, British Columbia, a 150,000-kw, unit 
to be installed in 1965 will give the station a generating capacity of 
450,000 kw, The ultimate capacity at Burrard will be 900,000 kw, in six 
units, 


Canada has acquired a considerable reputation for research in 
nuclear reactor design and the application of nuclear energy in the 
production of electric power, From a modest beginning in 1962 when 
20,000 kw, of nuclear thermal-electric capacity became available for 
commercial purposes, the nation's installed nuclear capacity will be 
boosted in 1965 by another 200,000 kw, with commencement of operation 
of the Douglas Point nuclear station in Ontario, The year 1971 should 
see completion of a two-unit, 1,080,000-kw, nuclear station east of 
Toronto, on the shore of Lake Ontario, These are the first of many 
nuclear-electric plants which will share to an increasing extent the 
burden of supplying power to expanding markets, 


POWER TRANSMISSION 


Continuing research into electric power transmission techniques 
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has led to the use in Canada of line voltages as high as 500 kilovolts (kv.). 
Even higher line voltages will come into use in 1965 when the first of 
three 735-kv. lines from the Manicouagan-Outardes complex carries 
energy to load centres in Québec Province. The consequent extension of 
economic transmission distances has led power engineers to re-examine 
the status of many hydro sites, previously considered remote. 


Another outcome of the increase in effective transmission 
distances is the interest engendered in a national power grid which would 
interconnect the power distribution systems of the provinces. The 
Government of Canada is co-operating with provincial authorities in 
carrying out studies to determine the physical and economic possibilities 
of establishing a trans-Canada grid. 


Progress in the Provinces 


British Columbia 


Although the total electric power generating capacity in British 
Columbia remained unchanged in 1964, the year saw continuation of a 
far-reaching program of planning and development which will boost the 
province's total by more than three million kilowatts in the years ahead. 


In 1965, additions to existing plants will increase power capacity 
in the province by 150,000 kw. thermal and 4,000 kw. hydro. At present, 
however, a total of 2,902,100 kw. is scheduled for installation after 1965. 
Hydro accounts for 2,452,100 kw. of the total amount scheduled. 


BRITISH COLUMBIA HYDRO AND POWER AUTHORITY 
PEACE RIVER 


The Authority reports substantial construction progress at the 
Portage Mountain site on the Peace River. A major part of the project 
will be a 600-foot-high dam containing 60 million cubic yards of material 
and creating a 680-square-mile reservoir impounding a total of 62 
million acre-feet of water. The powerhouse will be underground and will 
house ten units with a total capacity of 2,270,000 kw. Three units are 
scheduled for service by the autumn of 1968. 


In 1964, the three 48-foot-diameter, 2,500-foot-long tunnels, 
built to carry the river past the construction site, successfully handled 
the largest flow of record on the Peace River. 
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Aerial photograph shows the main features of the construction area at 
Portage Mountain site on the Peace River, British Columbia. 


An order was placed for the first five turbines, each rated at 
310,000 hp., and contracts were awarded for construction of the dam and 


the powerhouse access tunnels. A contract for five generators is 


expected to be awarded early in 1965. 


Clearing of about 260 miles of the 574-mile, transmission line 
right-of-way from the Peace River to the Lower Mainland of British 
Columbia has been completed and an order placed for the supply and 
erection of 800 steel towers for the 200 miles between Prince George and 
Kelly Lake, north of Kamloops. Most of the 800 towers required for the 
line will be of the V-shaped, guy-supported type. Self-supported towers 
will be used in difficult terrain. The nominal operating voltage of the line 
will be 500 kv. 


COLUMBIA RIVER 


A news item of major importance to power engineers in 1964 was 
the exchange by Canada and the United States of instruments of ratifica- 
tion of the Columbia River Treaty and Protocol. Under the terms of the 
Treaty, Canada is entitled to one-half the power benefits accruing in the 
United States from the regulation of 15.5 millionacre-feet storedin Canada 
behind the proposed Duncan Lake, Arrow and Mica Dams and one-half the 
value of the estimated flood damage prevented in the United States through 
operation of the proposed dams for flood control. On September 16, 1964, 
Canada received from the United States almost $254 million (U.S. funds) 
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Three 48-foot diameter tunnels 
divert the Peace River past the 
main Portage Mountain dam site. 


for the 30-year sale of Canada's power entitlement on the United States 
portion of the Columbia River. When the Treaty projects in Canada are 
completed, the United States will make an additional payment of $64.4 
million (U.S. funds) for flood control benefits. 


The exchange of instruments of ratification of the Treaty and 
Protocol by the two countries has cleared the way for construction of 
the three storage dams, all of which are required to be in service by 
1973. The principal construction contract for the Duncan Lake project, 
an earth-filled dam designed to raise the level of Duncan Lake some 
90 feet and to impound 1.4 million acre-feet of water, was awarded in 
October 1964, The project is scheduled for completion in 1968. 
Engineering studies, investigations, designs and construction schedules 
are well in hand for the Arrow Lakes project, due to be completed in 
1969. The earth-filled dam at Arrow Lakes will impound 7.1 million 
acre-feet of water and raise the lake level approximately 80 feet. A 
navigation lock will be incorporated in the dam. The Canadian Pacific 
Railway line on the right bank of the Columbia River at the site is being 
relocated and provision is being made to supply water from above the 
dam for the operation of the Celgar Plant at Castlegar... Mica Dam, to be 
completed in 1973, will be one of North America's largest earth and 
rock-filled dams. The dam will raise the river level 600 feet and create 
a 90-mile-long reservoir having a storage capacity of 19 million acre- 
feet. Preliminary work at the Mica site, including construction of a 
diesel generating plant for construction power, was in progress during 


1964. 
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In the thermal power field, the Authority expects the third 
150,000-kw. unit at the Burrard generating station to go into service 
early in 1965. This unit was scheduled originally for November 1964. 
_ A fourth unit has been ordered and should be in service in September 
1967. Ultimate capacity at Burrard is 900,000 kw. in six units. 


A permit was received from National Energy Board for construc- 
| tion of a second transmission-line interconnection to the Bonneville 
Power Administration system at Blaine, Washington. The second line 

) for ultimate operation at 500 kv., is expected to be in service by July 
1965 at 230 kv. 


During the year, completion of 110 miles of 230-kv. transmission 

_ line between Soda Creek and Prince George extended the presently inte- 
grated part of the Authority's system north to Prince George. In con- 
junction with the new line, a substation with rated capacity of 66,000 
kilovolt-ampere (kva.) was placed in service at Prince George. At the 
Prince George diesel station, a transformer with a capacity of 15/20 mva 
was installed. In the Prince George area, transmission lines for initial 
service at 60 kv. were completed from Prince George to Willow River, 
from Salmon Valley to Upper Fraser and from Salmon Valley to McEwan, 
for a total line distance of 74 miles. Further west, 39 miles of 60-kv line 

» from Vanderhoof to Fraser Lake to Endako Mine was well advanced at 
the year end. A 60-mile, 138-kv. line was completed from Dawson Creek 
to Chetwynd. 


Two 150,000-kw. steam units at Burrard thermal station near Vancouver, 
British Columbia. 


Tower construction ona 230-kv. transmission link between power 
systems in British Columbia and the State of Washington. 


In the Columbia Valley, the Spillimacheen-Athalmer line, 
completed in 1963, was extended 40 miles to Golden. In the Cariboo, an 
84-mile transmission line operating for the present at 60 kv. was built 
from Carquille to 70 Mile House to Boss Mountain. 


On Vancouver Island at Sidney, a new 7,500 kva. substation was 
established. The total increase in the Authority's substation capacity in 
1964 exceeded 400,000 kva. 


The Authority purchased the assets of the Northern British 
Columbia Power Company and has operated the Company's facilities 
since November 1964. 


ALUMINUM COMPANY OF CANADA LIMITED 


Consideration is being given to the installation of another 
105 ,600-kw., 150,000-hp. unit at the Kemano hydro-electric station. 
Installation of this unit, scheduled for 1966, will bring the total installed 
generating capacity at Kemano to 812,800 kw. in 8 units. 


CITY OF REVELSTOKE 


In 1964, the City completed a storage dam on the headwaters of 
Cranberry Creek to impound an estimated 11,800 acre-feet of water for 
use during periods of low flow in winter. The anticipated improvement 
in low flow conditions permitted the installation in 1964 of a second 


4,000-kw.,5,800-hp. unit at the Walter Hardman plant on Cranberry Creek. 
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CONSOLIDATED MINING AND SMELTING COMPANY 
OF CANADA LIMITED 


The fourth unit forthe Waneta plant on the Pend d'Oreille River is 
now on order and should go intoservice in mid-1966, completing the devel- 
opment of the Waneta site. Addition of the 76,500-kw., 120,000-hp. unit 
will bring the plant's total generating capacity to292,500 kw.in four units. 


A 230-kv. tie from Waneta to the U.S. Federal power system at 
Spokane, Washington, was completed and energized in 1964. The purpose 
of the tie is to firm up the output from the Cominco system during 
seasonal fluctuations caused by storage reservoir operations in the 
United States. The Canadian section of the line is 15 miles long. 


The 138-kv. transmission line from Trail to Penticton, completed 
to Rock Creek in 1963, was extended to Oliver in 1964, a total distance 
of 95 miles. The line, operating at present at 60 kv. will be completed 
to Penticton in 1965 and operated at the higher voltage. 


Alberta 


A net increase of 32,830 kw. in Alberta's total installed generating 
capacity resulted from the installation of 34,330 kw. of new capacity and 
the removal from service of a 1,500-kw. plant. All of the new capacity 
installed was thermal. 


Forecasts for 1965 indicate an installation of 153,720 kw. of 
hydro capacity while a total of 634,720 kw., both hydro and thermal, is 
scheduled for installation after 1965. Thermal capacity makes up 
450,000 kw. of the latter. 


CALGARY POWER LTD. 


Construction of the main features of the Big Bend development on 
the Brazeau River is now inits final stages. At the Big Bend site, water 
is carried from the storage reservoir via a 12-mile canal to the penstocks 
which convey the water to the turbines. A pumping-generating plant is 
incorporated in the development at the outlet of the storage reservoir. 
Under operating conditions, when the reservoir storage level is higher 
than the water level in the main power canal, the pump-generator units 
will function as generators to provide additional power; when the 
reservoir level is lower than the canal level, the units will operate as 
pumps to raise water to the canal. 


The first two of four penstocks are in place and the first turbine- 
generator unit is installed in the powerhouse. Work has started on 
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installation of a second unit, scheduled for service in the fall of 1966. 

The generator for the first unit is rated at 144,000 kw. and the turbine 
at 210,000 hp. The second unit will have a rated capacity of approxi- 

mately 175,000 kw. and 250,000 hp. 


The pumping-generating station is designed for two units, each 
rated at 9,720 kw. The first unit is now installed and work has started 
on installation of the second. Because of changes in construction 
schedules, power from Big Bend will not be available until the spring 
of 1965, 


The Wabamun thermal plant is to be extended to house an 
additional 300,000 kw. of generating capacity for operation late in 1967. 
This will bring Wabamun's total capacity to 582,000 kw. 


During 1964, the increase in the Company's transmission network 
included some 220 circuit miles of line with voltages from 66 kv. to 
230 kv., and another 160 circuit miles ranging from 2 kv. to 22 kv. At 
the same time 112 circuit miles of line with voltages up to 50 kv. were 
removed from service. At the end of 1964, Calgary Power Ltd. 
maintained a network of lines totalling almost 6,000 circuit miles, half 


Big Bend generating station under construction on the Brazeau River, Alberta. 


DS 
of which is rated at 66 kv. or 132 kv. Transformer capacities at main 
substations were increased by a total of 83,000 kva, during the year. 
CANADIAN UTILITIES LIMITED 

A second 32,000-kw. coal-fired steam turbo-generator went into 
service in July at the Company's Battle River plant at Forestburg and 
tenders have been called for the turbine component of a 75,000-kw. coal- 


fired unit scheduled to be commissioned in July 1968. 


The Company plans to move the 30,000-kw. gas turbine unit from 


_ Vermilion to the Worsley area in 1967. The Vermilion plant consists at 


present of the 30,000-kw. gas turbine unit and four 2,250-kw. steam 
units. 


A feasibility study is being carried out to determine the hydro- 
electric potential of the Smoky River in the Grande Prairie - Peace River 
area. During 1964, site drilling was carried out just below the junction 
of the Smoky and Wabasca Rivers with encouraging results. Indications 
are that, with considerable river regulation, a development of about 


, 400,000 kw. would be feasible. 


A total.of 75 miles of 72-kv. transmission line was completed in 
1964. A new 3,000-kva. substation was built at Grand Centre and five 
other substations modified to provide a total increase in capacity of 
49,500 kva. 


NORTHLAND UTILITIES LIMITED 


A net increase of 380 kw. at the Company's Jasper thermal plant 
resulted from the addition of a 500-kw. unit and the removal of a 120-kw. 
unit. The total capacity of the plant is now 2,570 kw. 


Installation of a 1,200-kw. unit at High Level thermal station 
brought the total capacity to 1,290 kw. 


Transmission lines totalling 141 miles were added during 1964, 
raising the Company's total to 740.3 miles. 


CANADIAN SUGAR FACTORIES 


Due to cessation by the Company of sugar beet processing at 
Raymond, the two 750-kw. diesel units at the Raymond plant have been 
removed, One of these units was installed at Picture Butte where the 
total capacity is now 2,000 kw. 
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CITY OF EDMONTON 


A third 75,000-kw. unit is scheduled for installation in 1966 in the 
Edmonton thermal plant. Present capacity of the station is 330,000 kw. 
in 9 units. 


BRITISH AMERICAN OIL COMPANY 


Capacity of the Company's Rimbey steam plant is now 4,000 kw. 
A fourth 1,000-kw. unit was added in 1963, but was not previously 
reported. . 


EAST KOOTENAY POWER COMPANY LIMITED 


The Company reports the addition of 10 miles of 69-kv. line to its 
transmission system in 1964 and the installation of a 600-kva. substation 
to serve Coleman Collieries, 


ALBERTA POWER COMMISSION 


The Commission's 1963 report states ''the main network of farm 
electrification lines in Alberta is now practically complete. From now 
on, with very few exceptions, the additional lines to be electrified will be 
adjacent to existing lines'’, 


Saskatchewan 


Hydro-electric generating equipment with a total capacity of 
67,000 kw, was installed in 1964. The province's total thermal capacity 
was reduced during the year by the small amount of 650 kw. 


Although there is no indication of additions to generating capacity 
for 1965, a total of 272,600 kw. of new hydro capacity is scheduled to 
come into service after 1965, 


SASKATCHEWAN POWER CORPORATION 


Units 5 and 6 at the Squaw Rapids hydro station on the Saskatche- 
wan River went intoservice in the spring of 1964 raising the total capacity 
of the station to 201,000 kw. The turbines are each rated at 46,000 hp. 
and the generators at 33,500 kw. Contracts have been awarded for the 
turbines and generators for units 7 and 8, due to be commissioned in 
October 1966 and April 1967 respectively. The turbines for units 7 and 


Spillway structure for Squaw Rapids generating station on the 
Saskatchewan River. 


» 8 will be rated at 60,000 hp. and the generators at 43,000 kw., somewhat 


larger than present units. 


At the South Saskatchewan River project near Outlook, closure of 
the earth coffer dam was effected in February 1964. The total flow of the 
river is now being carried by diversion tunnels past the construction site 
where work is progressing on the main dam. Earth placement for the 
main dam is about 75 per cent complete and a start is expected on the 
filling of the reservoir in the summer of 1965. The dam and reservoir 
are being built by the Prairie Farm Rehabilitation Administration for 
irrigation purposes, but hydro-electric generating facilities will be in- 
corporated in the project, Saskatchewan Power Corporation will install 
these facilities at what is known .as the Coteau Creek site, First power 
is expected in September 1968 when two 62,200-kw. generators go into 
service. Plans call for the addition of a third unit of the same size early 
in 1969. Three of the five diversion tunnels, used for dewatering 
purposes at the dam, have been lined with steel and will serve as 
penstocks to carry water from the reservoir to the power plant. 


The Corporation has investigated the feasibility of building a 
pumped storage project on the Anerley Lakes chain near the South 
Saskatchewan River Dam. The project would create a storage reservoir 
on the Anerley Lakes with a level about 100 feet above the level of the 
South Saskatchewan reservoir. Surplus hydro and thermal energy would 
be used during off-peak periods to pump water from the lower reservoir 
into the Anerley reservoir. The stored water would be released to 
generate power during peak load periods, Development of the Anerley 
Lakes project will depend upon Saskatchewan Government policy on 
irrigation and the recommendations of a committee studying the relative 
costs of peaking energy from various sources. 
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During the year, the Corporation completed 100 miles of 230-kv. 
transmission line and continued construction on another 115 miles of 
similar line. Almost all of the 101.9 miles of 138-kv. line and the 
69.4 miles of 72-kv. line under construction in 1964 was completed by 
the year end. Two new substations, and increases in the capacity of 
seven others, resulted in a total substation capacity increase of 
72,000 kva. during the year. Included in the 72,000 kva. were increases 
of 20,000 kva. each, at the Queen Elizabeth Power Station and at North 
Battleford. A 230/138¢kv. switching station was constructed at the Queen 
Elizabeth Power Station and 138/72-kv. switching facilities were built 
at Tantallon, Swift Current and Chaplin. 


Manitoba 


There was no increase during 1964 in Manitoba's total installed 
generating capacity. The year 1965, however, will see the addition of 
330,000 kw. of new capacity, all of which will be hydro. There are no 
indications of significant thermal-electric installation within the next 
year. 


MANITOBA HYDRO 


Construction at the Grand Rapids site on the Saskatchewan River 
continued in 1964, All structures associated with the development were 
expected to be completed about the end of 1964 and the first unit scheduled 
to go into service early in 1965. The second and third units at Grand 
Rapids are also scheduled to go into operation in 1965. The units, 
110,000-kw. generators driven by 150,000-hp. turbines, will operate 
under a head of 120 feet. The spillway gates were closed in August 1964 
and the forebay has been filling since then. The forebay level is expected 
to reach full supply level during the spring of 1965. -: 


Energy from Grand Rapids will be carried south by two 230-kv. 
transmission lines to the Rosser terminal station near Winnipeg. The 
Rosser station went into service in December 1964. At Ashern, an 
intermediate point between Grand Rapids and Rosser, facilities have been 
installed to permit bussing of the two 230-kv. lines from Grand Rapids. 
Ashern will also serve as a switch point for the 230-kv. line to Vermilion, 
near Dauphin, and will provide transformer capacity for 66-kv. and 
33-kv. sub-transmission to the area adjacent to Ashern, 


An extensive program of installation of transformer and switching 
facilities was under way during the year. Construction of new trans- 
former substations and extensions to existing stations boosted the total 
transformer capacity in the Manitoba Hydro system by 114,335 kva. A 
total of 353 miles of transmission line was completed in 1964 consisting 
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of 259 miles at 230 kv. and the remainder at voltages from 69 ky. to 
115 kv. In addition, a total of 92.5 miles of 33-kv. and 66-kv. lines was 
erected. 


Investigation of the power potential of the Nelson River continued 
in 1964. In May, the Governments of Canada and Manitoba signed an 
agreement to continue exploratory work, following which surveys and 
sub-surface investigations were undertaken at the Gillam Island, Lime- 
stone, Red Rock and Bladder sites, and seismic surveys were carried out 
at the Gillam Island, Limestone, Lower Gull, Upper Gull, Manitou and 
Bladder sites and at Warren Landing. Aerial photography was completed 
and topographic mapping undertaken to cover specified areas along the 
Upper Nelson River and the proposed Churchill River diversion via the 
Rat-Burntwood Rivers systems. Information obtained from the investi- 
gation is now being used in studies to determine the capital cost of power 
development at Nelson River sites. 


Ontario 


The rapid pace of development of power generating facilities in 
Ontario continued in 1964 with 300,000 kw. of thermal capacity going into 
service. The net increase in hydro capacity during the year was 12,125 kw. 


The current schedule for electric power development in Ontario 
calls for the installation of nearly 5.2 million kilowatts between now and 
1971. Plans for 1965 involve the installation of a total of 629,200 kw., of 
which 500,000 kw, will be thermal. The preponderance of thermal 
installation over hydro installation in Ontario is expected to continue, 
with the former accounting for some 4.3 million kw. of the total of 
4.6 million kw, forecast for the years subsequent to 1965. It is interesting 
to note that 200,000 kw. of the new thermal capacity proposed for 1965 
and 1,080,000 kw. subsequent to 1965 will be derived from nuclear energy. 


HY DRO-ELECTRIC POWER COMMISSION OF ONTARIO 


During 1964, the Commission's development program involved 
construction work on three new hydro stations and a nuclear-thermal 
plant, and extension of an existing conventional thermal station. A 
2,875-kw. plant at Rat Rapids on the Albany River was removed from 
service during the year. 


The hydro stations under construction are the Harmon and Kipling 
stations on the Mattagami River and Mountain Chute on the Madawaska 
River. The nuclear-thermal plant is at Douglas Point on the shore of 
Lake Huron and the conventional thermal station being extended is the 
Lakeview generating station near Toronto. 
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Construction in ‘progress at 
Harmon generating station on 
the Mattagami River, Ontario. 


MATTAGAMI RIVER HYDRO-ELECTRIC DEVELOPMENTS 


The Harmon development, about 55 miles north of Kapuskasing, 
has been designed for two 64,600-kw., 94,000-hp. units with provision for 
two additional units. Units 1 and 2 will go into service in the summer of 
1965; units 3 and 4 have not been scheduled. The power dam has been 
completed to the first stage of construction, including a four-unit head- 
works structure and a two-unit powerhouse on the west bank, two spillway 
chutes on the east bank, and a connecting gravity section in the river 
channel with short earth dikes at each end of the concrete structure. The 
turbines for units 1 and 2 are almost completely installed and installation 
of the generators is under way. Almost all of the auxiliary equipment 
has been delivered to the site and about ten per cent of this equipment 
installed. 


At the site of the Kipling generating station, about three miles 
downstream from the Harmon plant, excavation for most of the structures 
has been completed and the placing of concrete is under way. A diversion 
section with two ports through which the entire river flow passes has 
been completed in an excavated channel on the east bank. Contracts have 
been awarded for all major items of equipment. The generating station 
at Kipling will house two units, each rated at 62,700 kw., and 94,000 hp., 
and there is provision for two additional units. Completion of units 1 and 
2 is scheduled for the summer of 1966. 


| 


og 


Flows on the Mattagami River will be augmented by a diversion 
from the Opasatika River. The water diverted from the Opasatika will 
flow through an excavated channel about 6,200 feet long, then through a 
series of tributaries into the Mattagami River at a point about ten miles 
upstream from Little Long generating station. An access road to the 
site has been completed and work on the channel will be completed in 
March 1965, The control dam on the Opasatika River is scheduled for 
operation in September 1965. 


MOUNTAIN CHUTE HYDRO-ELECTRIC DEVELOPMENT 


Preliminary work has been carried out at the Mountain Chute site 
on the Madawaska River. Geologic investigations for the foundations have 
been partly completed, a four-mile access road has been built and the 
power site partly cleared. The power plant at Mountain Chute will house 
two 80,000-kw., 112,000-hp. units due to go into operation in the fall of 
1967. 


CHIPPAWA POWER CANAL - NIAGARA RIVER 


i A project to rehabilitate and enlarge the Chippawa Power Canal is 
- scheduled to be completed late in 1965. The Chippawa Power Canal, 
together with the much larger No, 2 Canal and Tunnel System placed in 
service in 1954, carries water diverted from the Niagara River upstream 
from the falls to the interconnected forebays of the Sir Adam Beck - 
Niagara Generating Stations Nos. 1 and 2, about five miles downstream, 
The canal is being enlarged by deepening the five mile upstream section 
and widening the one and one-half mile downstream section. The increase 
in the carrying capacity of the canal will permit water otherwise used at 
the Ontario Power and Toronto Power generating stations to be used 
instead at the higher-head, more efficient Sir Adam Beck stations. 


Included in Ontario Hydro's program of hydro-electric power 
development over the next ten years are five new generating stations 
and extensions to three existing stations. The projects most likely to 
be undertaken first will be an extension to the 40,800-kw. Barrett Chute 
station on the Madawaska River and development of the Lower Notch 
site on the Montreal River, near its confluence with the Ottawa River. 


THERMAL-ELECTRIC DEVELOPMENT 


In the field of thermal power development, Ontario Hydro 
installed a third 300,000-kw. unit at the Lakeview generating station on 
the shore of Lake Ontario, just west of Metropolitan Toronto, Five more 
units are scheduled for initial operation at Lakeview between 1965 and 
1968 to bring the total capacity of the station to 2,400,000 kw. 


A large thermal-electric station, to be known as the Lambton 
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Generating Station, is to be built near Courtright, about 14 miles south 
of Sarnia. The station will ultimately house four 500,000-kw. units. One 
unit is scheduled for operation in each year from 1968 to 1971, inclusive. 
Contracts have been awarded for the supply and erection of the turbo- 
generators and boilers for all four units. 


NUCLEAR THERMAL STATIONS 


Installation of major components at the 200,000-kw, nuclear 
power station at Douglas Point is almost complete. Ontario Hydro, which 
is building Douglas Point station with the co-operation of Atomic Energy 
of Canada Limited, will purchase power from the station when it is placed 
in service late in 1965, but will not consider it a part of dependable 
resources until 1967. 


The Commission has decided to proceed with the design and 
construction of a large nuclear plant in southern Ontario. The proposed 
site, on the shore of Lake Ontario a few miles east of Toronto, is subject 
to approval by the Atomic Energy Control Board. The preliminary 
schedule calls for the installation of two 540,000-kw. units, the first to 
be in service in 1970 and the second in 1971. The station is being 


Aerial view of Lakeview thermal station on the outskirts of Metropolitan Toronto. 
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designed to permit eventual installation of additional units. The reactors 
will be of the CANDU type, similar to those used with the 20,000-kw. unit 
in the Nuclear Power Demonstration Station at Rolphton, Ontario, and the 
200,000-kw. unit now being installed at Douglas Point. The CANDU 
reactor is fuelled by natural uranium and uses heavy water as a moder- 
ator and a coolant. The major responsibility for design and construction 
of the Fairport station will be undertaken by Ontario Hydro, with Atomic 
Energy of Canada limited acting in a consulting capacity. 


Work continued during 1964 on the southward extension of the 
extra-high-voltage system which will eventually carry power from the 
generating stations on the Abitibi and Mattagami Rivers in the James Bay 
watershed to the Toronto area. Energy from these developments is 
collected at the Pinard Transformer Station and since October 1963 has 
been fed south to the Hanmer Transformer Station near Sudbury at 230 kv. 
This section will be converted to 500-kv. operation in August 1965. A 
174-mile section between Hanmer Transformer Station and Essa Trans- 
former Station will be completed and in operation at 230 kv. in April 1965, 
A further extension of 35 miles to the Kleinburg Transformer Station 
near Toronto is to be completed by August 1966, when the entire 440-mile 
extra-high-voltage system from Pinard Transformer Station to Kleinburg 
Station will go into operation at 500 kv. 


The total mileage of transmission lines completed during 1964 
was 208 circuit miles, bringing the total line mileage in the Commission's 
transmission network to 18,851 circuit miles. 


Five new transformer stations put into service in 1964 added 
241,000 kva. of transformer capacity to the system. 


GREAT LAKES POWER CORPORATION LIMITED 


In December 1964, the Company completed installation of a 
15,000-kw., 21,750-hp. unit at a new plant on the Montreal River. The 
plant, operating under a head of 78 feet, is located about six miles up- 
stream from the mouth of the Montreal River at Lake Superior. 


Québec 


In 1963, the Government of Québec, through the Québec Hydro- 
Electric Commission, nationalized the assets of the major private power 
producing companies in the province. By the end of 1964, the takeover 
had involved forty-five electric co-operatives and three municipal 
electric systems. Included in the latter were the municipal systems of 
Ville Laprairie, Lac Mégantic and Esterel; the St. Hilaire system will 
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probably be taken over in January 1965. Apart from the administrative 
changes which have followed the provincial takeover, changes to power 
producing facilities have been confined to the closing down of a number 
of small plants supplying areas which can now be supplied more effi- 
ciently from Québec Hydro's transmission network. The major program 
of development of Québec's hydro power resources is going ahead on 
schedule. 


On the basis of current information, a total of 6,426,400 kw. of 
new generating capacity, most of which is hydro, is either under con- 
struction or scheduled for construction. Of this total, 897,800 kw. is due 
to go into service in 1965. 


QUEBEC HYDRO-ELECTRIC COMMISSION 
HYDRO-ELECTRIC DEVELOPMENTS 


The new hydro capacity installed in 1964 went into service in two 
of the Commission's plants on the Ottawa River. At Carillon, four 
46,750-kw., 60,000-hp. units were installed, completing the development 
of the station. Carillon now has a generating capacity of 654,500 kw. with 
a total turbine rating of 840,000 hp. in 14 units. Addition of a 12,000-kw., 
16,000-hp. unit at the Rapid II hydro plant on the Upper Ottawa River 
brings the stations total capacity to 48,000 kw. and the total turbine 
capacity to 64,000 hp. 


Construction of a new hydro station has been started on the Quinze 
River at Rapides-des-Iles. The energy will be used to supply the needs 
of the rapidly developing northwestern region of the province. The 
development will consist of four units with generators rated at 26,250 kw. 


each, Construction schedules call for two units to go into service in 1966; 


installation of the remaining two units will be subject to local demand 
requirements. The station will eventually be operated by remote control. 


MANICOUAGAN - OUTARDES HYDRO-ELECTRIC DEVELOPMENTS 


Construction work on the Manicouagan - Outardes development 
went ahead on schedule during the year. The Manicouagan—Outardes 
project is an ambitious undertaking involving the harnessing of the two 
rivers by constructing a series of six new hydro plants and extending 
the capacities of two existing stations to provide a total of over five and 
a half million kilowatts of new generating capacity. Engineering studies 
have established the feasibility of diverting runoff from a 700 square 
mile area of the Kaniapiskau River basin into the Manicouagan River 
watershed, and the proposal is now being examined from the economic 
point of view. Studies are being continued to determine whether runoff 
can be diverted from a further 2,000 square miles of the Kaniapiskau 
basin. 
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Manic 2, eleven miles from the mouth of the Manicouagan River, 
will be the first of the new plants to produce power. The gravity dam at 
Manic 2 is the largest "hollow joint'' dam in the world. The design in- 
corporates hollow cells which reduce concrete volume by 15 per cent 
without affecting the strength or the stability of the structure. The 
230-foot head at the site will be developed by eight units, each with 
127,000-kw,. generators and 170,000-hp. turbines. Five units will be put 
into service in 1965, the sixth and seventh in 1966, with completion of the 
development scheduled for 1967. 


Concreting is about 50 per cent complete on the buttressed, multi- 
arch dam at Manic 5. The dam when completed will be over 4,000 feet 
long and some 703 feet high at the highest point above bedrock, one of 
the highest and most massive dams of its kind inthe world. The 
reservoir will have a storage capacity of 115 million acre-feet and will 
take an estimated eight years to fill. The diversion tunnels were. closed 
in July 1964 and filling has commenced. The project is designed for 
eight generators, each rated at 168,000 kw. The turbines, operating 
under a head of 505 feet will be rated at 225,000 hp. each. First power 
from Manic 5 is expected in 1970. 


Excavation for the powerhouse and penstocks at the Manic ] site 
» was completed in 1964. The plant, to be used for peaking purposes, will 


Manic 2 development under construction on the Manicouagan River, Québec. 


Work progressing under floodlights at Manic 5 onthe Manicouagan River, Québec. 


have a total generating capacity of 180,000 kw, in three units. The 
turbines, operating under 124 feet of head, will have a total capacity of 
240,000 hp. The tailrace at Manic 1 is at tidewater. The plant will go 
into service in 1966 and will be completed in 1967. 


Preliminary studies are being carried out in connection with 
development of the site known as Manic 3. It is expected that the first 
units to produce power at Manic 3 will go into service in 1972 and the 
final unit in 1974. The head at the site is 310 feet and the generating 
facilities are expected to consist of seven units with a total capacity of 
1,123,000 kw. and a total turbine capacity of 1,470,000 hp. 


Crews moved in during the year to prepare the Outardes 3 and 4 
sites for construction. By the end of 1964, the campsite at Outardes 4 
had been cleared, buildings erected and access roads completed. 
Construction of the diversion tunnel was commenced in October and 
should be completed early in the spring of 1965. The total generating 
capacity at Outardes 4 will be 644,000 kw. in four units with turbines 
totalling 824,000 hp. operating under a head of 405 feet. Present plans 
call for the installation of three units by November 1968 and the fourth 
in 1969. 


An underground powerhouse planned for the Outardes 3 site will 
house four units consisting of 190,400-kw. generators and 260,000-hp. | 
turbines. The head to be developed at the site is 475 feet. By December 
1964, the access road to the campsite was completed and construction 
crews are expected to move-in early in 1965. Three units at Outardes 3 
are scheduled for initial operation by November 1968 with the fourth unit 
scheduled for 1969. 
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Two existing plants will benefit from flow regulation on the two 
rivers. These are the Québec North Shore Paper Company's Outardes 2 
(Outardes Falls) development on the Outardes River and the Manicouagan 
Power Company's McCormick development on the Manicouagan River. 
At the former, the present generating capacity of 50,000 kw. will be 
boosted to 440,000 kw. by the installation of three 130,000-kw., 175,000-hp. 
units. These new units should be in service by 1969. At the McCormick 
plant, installation in 1965 of two 56,250-kw., 80,000-hp. units will bring 
the generating capacity of the station to 303,750 kw. The McCormick and 
Manic 1 plants share the same headpond and in both cases the tailrace 
is at tidewater. Operation of the two plants will be integrated. 


Energy from the Manicouagan-Outardes complex will be fed to 
load centres in Québec and Montreal via three 735-kyv. transmission lines. 
The first of the new 735-kv. lines is scheduled to come into operation in 
1965 when first power becomes available from Manic 2. The portion of 
this line between Québec City and Montreal will be routed along the south 
shore of the St. Lawrence River. By the end of 1964, work on tower 
erection was well advanced and about 70 miles of cable had been strung, 
Tenders for the supply of material and equipment for the second line are 
being called; the second line will be in service in 1966. 


The Commission in 1964 removed from service the hydro plants 
at Montmorency Falls on the Montmorency River and at Gayhurst on the 
Chaudiére River. The Montmorency generating station was one of the 
oldest in Canada. The Gayhurst plant has not produced power since April 
1962 when a diversion channel was cut to carry water past the plant 
during the Spring flood runoff and prevent possible failure of the earth 
dam. 


In the interests of guaranteeing adequate power supplies to meet 
the rapidly growing demands of industrial expansion in the province, the 
Commission is investigating the power potential of a number of un- 
developed hydro sites. The sites being considered are on rivers draining 
to James Bay and Hudson Bay and on the north shore of the Lower 
St. Lawrence. 


THERMAL-ELECTRIC DEVELOPMENT 


The new steam plant at Tracy near Sorel went into operation in 
1964 with one unit rated at 150,000 kw. A second unit of the same size 
is scheduled for service in 1965. The addition of two more units in 1967 
will bring the station's total generating capacity to 600,000 kw, The 
capacity at Les Boules thermal plant on the south shore of the 
St. Lawrence River near Rimouski was reduced to 38,000 kw. when two 
1,000-kw. units were taken out of service. The Commission plans to 
remove to the northwestern region of the province the six 6,000-kw. 
gas-turbine units which make up most of the remaining capacity at Les 
Boules. The removal operation is expected to be completed by April 


1966, 
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Two units totalling 2,100 kw. were moved from the Rimouski 
plant, formerly owned by the Lower St. Lawrence Power Company, to the 
station at Cap aux Meules onthe Magdalen Islands, leaving 2,350 kw. at 
Rimouski for stand-by purposes. The 6,000-kw. Hydro-Québec plant at 
Rimouski and the plants at Gaspé (3,000 kw.), Murdochville (3,000 kw.), 
Manicouagan (3,000 kw.) and New Richmond (2,050 kw.) have been with- 
drawn from service and are being maintained for the time being as stand- 
by plants. 


The Commission has announced plans for the construction of a 
300 ,000-kw., two-unit thermal plant in the Gaspé Peninsula, scheduled 
for service in 1970. The exact location of the plant has not yetseeen 
decided, . 3 


Extensions to Hydro-Québec's transmission network during 1964 
added a total of 116 miles of line with voltages ranging from 49 to 161 kv. 
as follows: 31 miles at 161 kv.; 9 miles at 120 kv; 67 miles at 69 kv. and 
9 miles at 49 kv. An additional total of 150 miles of rural distribution 
line was added. Transmission line construction at present under way or 
scheduled for the next few years involves a total of over 2,000 miles of 
line, consisting of the following; 1,208 miles at 735 kv., 292 miles at 
300 kv.; 220 miles at 230 kv.; 122 miles at 161 kv.; 80 miles at 120 kv. 
and -lOSimiailesiatail dokv: 


New transformer substations were installed at Varennes with 
250,000-kva. capacity, Joliette with 100,000 kva., Beauceville with 


Tracy thermal station near Sorel, Québec. 
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250,000 kva. and Lachute with 20,000 kva. Distribution substations were 
installed at Chicoutimi with 5,000 kva. and St. Nazaire with 3,000 kva. 


WABUSH MINES 


The Company reports the installation of two 500-kw. diesel units 
at Pointe Noire to supply emergency power to the Armand pellet plant. 
The addition of two 150-kw. diesel units are being considered for 
installation in 1965 to supply emergency power to the Maintenance and 
Railway Shops at Pointe Noire. 


DEPARTMENT OF NATURAL RESOURCES - PROVINCE OF QUEBEC 


Throughout 1964, the Québec Department of Natural Resources 
maintained the desired flow regulation on the North, Rivi@ére, Gatineau, 
St. Maurice, Ste. Anne de Beaupré, Chicoutimi, Aux Sables, Mitis, Du 
Loup and St. Francois Rivers by the operation of a system of 30 storage 
dams and reservoirs, 


DEPARTMENT OF NORTHERN AFFAIRS AND NATIONAL 
RESOURCES - GOVERNMENT OF CANADA 


The Northern Administration Branch of the Department installed 
a 150-kw. diesel unit at Fort Chimo, bringing the total capacity of the 
plant to 250 kw. Two 50-kw. diesel units were installed at Payne Bay, 
where the total capacity is now 130 kw. 


New Brunswick 


New generating capacity added in the province in 1964 was limited 
to 500 kw, of thermal capacity. 


For 1965, 34,600 kw. of hydro and 13,340 kw. of thermal capacity 
are scheduled and plans for new developments subsequent to 1965 call 
for 600,000 kw. hydro and 100,000 kw. thermal. 


NEW BRUNSWICK ELECTRIC POWER COMMISSION 

Work continued on the Commission's Sisson plant on the Tobique 
River, scheduled for completion in September 1965. The generating 
capacity of the station will be 10,000 kw, in one unit; the turbine, rated 


at 12,500 hp., will operate under a head of 135 feet. 


The first two units of the 600,000-kw, hydro plant now under 
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construction on the Saint John River at Mactaquac are expected to go into 
service in the spring of 1968. The plant, which is designed for six 
100,000-kw., 140,000-hp. units will be completed by 1976. 


A 60,000-kw. unit went into service late in 1963 several months . 
ahead of schedule at the Commission's Grand Lake Thermal plant at j 
Newcastle Creek. Not previously reported, a 2,500-kw. unit was with- 
drawn from service at the same plant. These two changes bring the net 
total generating capacity at the two Grand Lake plants to 101,250 kw. 


Installation of a 500-kw. diesel unit at the Grand Harbour plant 
at Grand Manan accounts for the total increase in the province's installed — 
electric generating capacity in 1964. Addition of this unit brings the 
generating capacity at Grand Harbour to 1,490 kw. 


eb ee i 


The Commission is adding a 13,340-kw. unit at the 47,500-kw. 
Courtenay Bay steam plant at East Saint John, to supply power and 
process steam to the Rothesay Paper Corporation. The unit will be in ? 
service in January 1965. An additional unit, rated at 100,000 kw., will 
be in operation in July 1966, to bring the total capacity of this station to 
160,840 kw. 


The Commission's transmission network was extended during the 
year by 72 miles of 138-kv. line and 60 miles of 69-kyv. line. A further 
100 miles of 138-kv. line and 24 miles of 69-kv. line is under construc- 
tion. A total of 100 miles of rural distribution lines was completed in 
1964, Eight new transformer sub-stations completed or under construc- 
tion during the year will provide 337,000 kva. of additional capacity. 


Artist's conception of Mactaquac hydro development on the Saint John River, New Brunswick. 


Courtenay Bay thermal 
station at EastSaint John, 
New Brunswick. 


_ MAINE AND NEW BRUNSWICK ELECTRIC POWER COMPANY LIMITED 


Work is progressing at the Tinker hydro station on the Aroostook 
River on the installation of a 24,600-kw., 33,000-hp. unit, due for service 
in April 1965, Addition of this unit will more than triple the station's 
present total capacity of 10,040 kw. 


f 


t A 69-kv. transmission line, about two miles long, was completed 
rt 


from the Tinker station to the International Boundary, and a 42,500-kva. 
transformer station put into service at Aroostook Junction. 


: Nova Scotia 


Nova Scotia's total installed generating capacity remained un- 
changed in 1964, Plans for 1965, however, involve the installation of 
103,750 kw. of thermal capacity, with a further 36,000 kw. scheduled for 

early in 1966. A total of 16,200 kw. of hydro capacity is proposed for 
installation during the period 1968-1970. Two other hydro sites at 
present under consideration could yield as much as 75,000 kw. 


70 
NOVA SCOTIA LIGHT AND POWER COMPANY LIMITED 


A 100,000-kw. unit is expected to be brought into initial service 
in July 1965 at the Company's Tufts Cove Thermal plant at Dartmouth. 
This is the first unit in a multi-unit development which may eventually 
have a capacity exceeding 500,000 kw. 


The Company is actively considering the development of two hydro 
sites expected to provide a total of 16,200 kw. of generating capacity. 
The sites are at Lequille on the Allain (Lequille) River and at Alpena on 
the Nictaux River. At Lequilie, the plant would be designed for a 
generating capacity of 11,200 kw. with a 15,000-hp. turbine operating 
under a 370-foot head. Estimated in-service date is 1970. At Alpena 
the generator would be rated at 5,000 kw. and the turbine at 6,500 hp. 
under a 60-foot head. Estimated date of completion for the Alpena plant 
is 1968. 


The Company's transmission network was extended in 1964 by the 
addition of 13.25 miles of 69ekv. line. A further 11 miles of 69-kv. line 
is under construction. A total of 8.3 miles of rural distribution line was 
added during the year. 


NOVA SCOTIA POWER COMMISSION 


The Commission is considering the construction of two hydro- 
electric developments at Riverdale on the Sissiboo River and at Wreck 
Cove on Wreck Cove Brook, There is no indication as yet of when the 
construction of either development will commence. Present plans for the 
Riverdale development call for the installation of a single 6,000-kw. unit 
operating under a 90-foot head, while estimates for the Wreck Cove plant 
indicate a possible ultimate capacity of 67,500 kw. 


Transmission line mileage added during 1964 amounted to 20 miles 
at 69 kv. and an additional 11.2 miles of rural distribution line. A total 
of 34 miles of 138-kv. line and 33.1 miles of 69-kv. line is under con- 
struction, Transformer capacity in the Commission's system was 
increased by 42,000 kva. 


SEABOARD POWER CORPORATION LIMITED 


The capacity of the Corporation's 72,000-kw. steam plant at Glace 
Bay is being increased by the addition of a 36,000-kw. unit, scheduled 
for operation early in 1966. The additional unit, which will be owned by 
Nova Scotia Power Commission, will supply power to the new heavy water 
plant now under construction in this area, | 


The Corporation reports the addition of 3.5 miles of 22-kv. line 
in 1964. 


re | 


IMPERIAL OIL COMPANY 


The Company's new thermal plant now under construction at 
Dartmouth is expected to be in service in June 1965. Capacity of the 
plant will be 3,750 kw, in one unit. 


Newfoundland 


Thermal capacity amounting to 6,610 kw. went into service in 
Newfoundland in 1964, Offsetting this was the dismantling of a 7,850-kw. 
plant following the shutting down of mining activities which were served 
by that plant. The province's total of installed hydro capacity remained 
unchanged, 


Forecasts for 1965 indicate a total increase of 1,720 kw. in 
existing thermal capacity. First power from a 459,000-kw, hydro 
development is due in 1967. 


“NEWFOUNDLAND AND LABRADOR POWER COMMISSION 


The Government of Newfoundland has announced a decision to 
proceed with development of the important hydro-electric power site on 
the Salmon River at Bay d'Espoir and has given responsibility for develop- 
ing the site to the Newfoundland and Labrador Power Commission, _ 


The generating capacity to be installed at Bay d'Espoir will total 
459,000 kw, in six units, with turbines totalling 600,000 hp. By the end 
of 1967, three of the units will be in service. Contracts covering 
preliminary construction work at the site and clearing for transmission 
line rights-of-way have already been awarded, and work is under way. 


The Commission's program of hydro development on the island of 
Newfoundland includes the building of an island-wide transmission grid 
consisting basically of a 230-kv. east-west ''backbone" with 138-kv. 
extensions, This grid is designed to interconnect all the existing power 
generating sources on the Island and in 1967 will carry hydro power from 
the Bay d'Espoir development, 


In rural electrification, the Commission has set up a program of 
Power Distribution Districts inthe province, Under the new system, 
each District is enabled to borrow capital for the construction of rural 
electrical distribution facilities. Some fifty Power Distribution Districts 
were formed during the year. Plans for these Districts call for the 
construction of some 800 miles of distribution line and 27 diesel plants. 
In 1964, the Commission put into service a total of 1,600 kw. of new 
capacity at ten small diesel plants and started work on another 1,720 kw. 
for service in 1965 at ten other locations. 
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Transmission lines installed during the year amounted to a total 
of 205 miles, 7 miles of which was energized at 25 kv., 28 miles at 
14.4 kv., 7 miles at 12.5 kv., and 163 miles at 7.2 kv. Under construction 
were a further 275 miles of line, including 100 miles at 25 kv., 35 miles 
at 14.4 kv., 80 miles at 12.5 kv. and 60 miles at 7.2 kv. 


Rural distribution lines completed in 1964 amounted to 45 miles. 


HAMILTON FALLS POWER CORPORATION LIMITED 


In Labrador, plans for the development of Grand Falls on the 
Hamilton River have been delayed pending the outcome of discussions 
aimed at reaching agreement on possible transmission routes to 
potential markets. 


For full development of the head of 1,040 feet at Grand Falls, the 
Corporation proposes an installation of ten units, each rated at 391,400 kw. 
and 615,000 hp. 


Grand Falls onthe Hamilton River, recently re-named Churchill 
Falls on the Churchill River. 
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UNITED TOWNS ELECTRIC COMPANY LIMITED 


The Company in the spring of 1964 completed construction of 
a new thermal plant at Salt Pond, near Burin on Burin Peninsula. The 
plant houses three diesel units, each rated at 500 kw. At Grand Bank, 
addition of a 300-kw. unit brought the station's capacity to 865 kw. and 
addition of a 300-kw. unit at Port aux Basques brought the station 
Capacity to 1,935 kw. 


The Company is constructing 9 miles of 23-kv. transmission line 
between the towns of Lawn and St. Lawrence, 


TWIN FALLS CORPORATION 


In 1964, the Corporation completed 110 miles of 230-kv. trans- 
mission line from Twin Falls to Wabush Lake. 


NEWFOUNDLAND LIGHT AND POWER COMPANY LIMITED 


The Company is constructing a 97-mile, 138-kv. transmission line 
from Come-by-Chance to Gander. The line was originally planned to 
extend from St. John's to Gander at 66 kv. The Newfoundland and 
Labrador Power Commission will build the section from St, John's to 
Come-by-Chance with a line voltage of 230 kv. 


BRITISH NEWFOUNDLAND EXPLORATION LIMITED 
(WHALESBACK DIVISION) 


A new thermal plant with a capacity of 1,910 kw. in four units was 
put into service in 1964 at Whalesback near Springdale. 


UNION ELECTRIC LIGHT AND POWER COMPANY LIMITED 


The Company added 500 kw. in two units in 1964 at its plant in 
Clarenville, 


GULLBRIDGE MINES LIMITED 


A new plant consisting of a 500-kw. unit was completed at Gull 
Pond near Badger during the year. 
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Yukon and Northwest Territories 


New generating capacity installed in 1964 in the Territories was 
limited to 570 kw. of thermal capacity. On the basis of current infor- 
mation, however, power generating facilities with a total capacity of 
18,500 kw. will go into service in 1965. 


NORTHERN CANADA POWER COMMISSION 


Construction work continued on schedule at the Twin Gorges site 
on the Taltson River, some 35 miles northeast of Fort Smith, N.W.T. 
The 18,000-kw., 25,000-hp. single-unit plant is due to go into service in 
December 1965, 


In 1964, the Commission installed a 300-kw. diesel unit for stand- 
by purposes at Mayo. Planned for 1965 are two 250-kw. diesel units at 

_ Fort McPherson to bring the total capacity at that plant to 980 kw. There 

is some possibility that by 1966 growing power demands at Inuvik will 

require the addition of about 1,000 kw. of new generating capacity. 


YUKON ELECTRICAL COMPANY LIMITED 


In 1964, the Company installed a 110-kw. diesel plant, consisting 
of two 40-kw. and one 30-kw. units at Old Crow, Yukon Territory, about 
15 miles north of the Arctic circle, 


* 


DEPARTMENT OF NORTHERN AFFAIRS AND NATIONAL 
RESOURCES, GOVERNMENT OF CANADA 


The Northern Administration Branch increased the capacity of the 
Fort Rae diesel plant to 180 kw. by the addition of three units totalling 
120 kw. A 40-kw. unit was added at Fort Liard to bring the total capacity 
to 65 kw. 


TABULAR SUMMARY - HYDRO 
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SLECTRIC POWER GENERATING STATIONS 
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<_< 


: Year 
Installed Rated} No. 
: Development River - Head | of 
ft. | Units 
Unit Unit 


Nechako to ] 1958 |2,500 150,000 97,600 
Kemano 150,000 105,600 707,200 


Generators 


Unit Total Unit Total 
Capacity | Capacity Capacity Capacity 
hp. hp. kw. kw. 


Bridge River No, 2 Bridge to 82,000 62,000 248,000 


Seton Lake 
Waneta Pend d'Oreille 130,000 72,000 
120,000 72,000 216,000 


Bridge River No, 1 Bridge to 69,000 45,000 180,000 


Seton Lake 
5 |Cheakamus Cheakamus to 95,000 70,000 140,000 
Squamish Q 
6 |John Hart Campbell 28,000 20,000 120,000 
7 |Ruskin Stave 47,000 35,200 105,600 
8 |Brilliant Kootenay 37,000 27,200 81,600 
9 |Wahleach Wahleach Lake 82,000 60,000 60,000 


to Fraser 


10 |Upper Bonnington Kootenay 8,000 5,062 


9,000 6,750 
26 ,000 15,750 55,124 


11 |Ladore Falls Campbell 35,000 27,000 54,000 


12 |Stave Falls Stave 4 13,000 10,500 


15,000 10,500 52,500 


13 |Lake Buntzen No, 1 Lake Buntzen to 70,000 50,000 50,000 


Burrard Inlet 


. 14 |South Slocan Kootenay 25,000 15,750 47,250 


15 |Lower Bonnington Kootenay 20,000 15,750 47,250 


16 |Seton Seton Creek 58,500 42,000 42,000 


17 |Corra Linn Kootenay 19,000 13,500 40,500 


18 {Stillwater Lois 25,000 18,000 36,000 


19 |Whatshan Whatshan 16,500 11,250 S35 D0 


20 |Strathcona Campbell 42,000 33,750 33,750 


21 |Clowhom Falls Clowhom 40,000 30,000 30,000 


22 |Pluntledge Pluntledge 35 ,000 27,000 27,000 
Lake Buntzen to 13,500 8,900 26,700 


Burrard Inlet 


23 |Lake Buntzen No.2 


24 |Jordan River Jordan 2 5,430 3,200 
10,125 8,000 
18,000 12,000 26,400 


25 Ash 35,000 25,200 25,200 


Ash River 


26 Bridge 30,000 22,000 22,000 


27 Powell 13,500 12,000 
3,600 3,750 
3,000 2,800 21,350 


Link 2,100 1,720 
6,300 4,200 11,840 


28 


Year | Turbines | 


Installed Rated 
Development River — Unit 
First Latest Hh oe 


BRITISH COLUMBIA (Cont'd) 


Total 
Capacity 


29 | Elko 
30 | Falls River 


31 | Nelson Kootenay 


Alouette Lake to}|B CHPA 
Stave Lake 


32 | Alouette 


Britannia Creek} ACL 
Furry Creek 


33 | Beach 


34 |Shuswap Falls Shuswap 


35 | Aberfeldie ‘Bull 


36 | Spillimacheen Spillimacheen 


37 | Walter Hardman Cranberry Creek] COR 


38 | Woodfibre Woodfibre Creek] RC 


Victoria Lake to] RC 
Neroutsos Inlet 


39 | Port Alice 


40 |Diversion Jordan BCHPA] 1928 


Total capacity of plants under 1,500 kw, 9,208 


Total capacity of turbines connected directly to mechanical equipment 41,710 


Total (all plants) 3,810,773 2,612,73 | 


Alberta 


Spray Diversion} CP 


Spray Diversion| CP 


Cascade 


5 |Horseshoe 

6 |Kananaskis 

7 |Bearspaw Bow 

8 |Pocaterra Kananaskis 

9 |Barrier Kananaskis 
10 |Interlakes Kananaskis 


Three Sisters Spray Diversion| CP 


Total capacity of plants under 1,500 kw, 


Total capacity of turbines connected directly to mechanical equipment 


Total (all plants) 412,450 290,790 


9S 


Year Generators 


Installed 


First | Latest 
Unit Unit 


Development River Total 


Rated| No. 
Head] of Total 
ft. | Units] Capacity Capacity 
i hp. 


Squaw Rapids Saskatchewan 201,000 
Island Falls Churchill 

106,740 

3 | Waterloo Lake Charlot 7,800 

4 | Wellington Lake Charlot 4,800 


Total capacity of plants under 1,500 kw, = = 


Total capacity of turbines connected directly to mechanical equipment - 


Total (all plants) 418,100 320,340 


Manitoba 


Kelsey Nelson . 168,750 


Seven Sisters Winnipeg 165,750 
\, Great Falls Winnipeg 113,400 
Pine Falls Winnipeg 83,700 


Slave Falls Winnipeg 72,000 


Pointe du Bois Winnipeg 


71,600 
McArthur Falls Winnipeg 61,200 
Laurie River No, 2 Laurie 5,400 
Laurie River No, 1 Laurie 4,950 
Total capacity of plants under 1,500 kw, = if 
Total capacity of turbines connected directly to mechanical equipment 3 
T otal (all plants) 1,012,000 746 ,750 


Ontario 


i |Sir Adam Beck - 
Niagara: Generating 
Station No, 1 


55,000 
58,000 
58,000 


58,000] 565,000 403,900 
Generating Station 105,000] 1,680,000 1,223,600 

I No, 2 
! Pumping-Gene rating 46,000| 276,000 176,700 
2 |Robert H, Saunders - |St, Lawrence 75,000} 1,200,000 912,000 


St, Lawrence 


94 


No. 


Development 


ONTARIO (Cont'd) 


3 


13. 


14 


16 


16 


17 


18 


19 


20 


21 


Ze 


23 


24 


(43) 


26 


cath 


28 


29 


Des Joachims 


Abitibi Canyon 


Otto Holden 


Otter Rapids 


Ontario Power 


Pine Portage 


Chenaux 


Little Long 


DeCew Falls No. 2 


Rankine 


Toronto Power 


Chats Falls 
Caribou Falls 


Cameron Falls 


Manitou Falls 


Alexander 


Whitedog Falls 
Stewartville 
Smoky Falls 


Silver Falls 


Geo, W. Rayner 


Barrett Chute 


Upper Falls 


Aguasabon 
Red Rock Falls 


Island Falls 


DeCew Falls No, 1 


River 


Ottawa 


Abitibi 


Ottawa 


Abitibi 


Niagara 


Nipigon 


Ottawa 
Mattagami 
Welland Canal 


Niagara 


Niagara 


Ottawa 
English 


Nipigon 


English 


Nipigon 


Winnipeg 
Madawaska 
Mattagami 
Kaministikwia 
Mississagi 
Madawaska 


Montreal 


Aguasabon 
Mississagi 
Abitibi 


Welland Canal 


HYDRO 


Installed Rated} No. { 


Unit 
Capacity 


Head | of Unit Total 


First | Latest] #, | Units| Capacity | Capacity 
Unit Unit hp. g 


360,000 


208,100 


132,505 


128,700 — 
122,400 
121,600 


115,200 


38 ,400 


30 


31 


32 


33 


34 


35 


36 


37 


38 


) 39 


40 


4l 


43 


44 


45 
46 


47 


48 


49 


50 


55 


56 


Development 


ONTARIO (Cont'd) 


Kakabeka Falls 


High Falls 


Big Eddy 


Sault Ste, Marie 


Iroquois Falls 


Twin Falls 
Gartshore Falls 
Hollingsworth Falls 


Ear Falls 


River 


Kaministikwia 


Michipicoten 


Spanish 


St. Mary 


Abitibi Lake & 
Black River 


Abitibi 
Montreal 
Michipicoten 


English 


HEPCO 


GLPC 


HCL 


GLPC 


APPE 


APPG 


GLPC 


GLPC 


PRO 


Year 


Installed 


First 
Unit 


1906 


1930 


1929 


1918 


1949 


1921 


1958 


1959 


1930 


(Operated by HEPCO for the Province of Ontario) 


Norman 


Lower Falls 


Espanola 


Hogg 
Scott Falls 


High Falls 


Fort Frances 
Thorold 


Wawaitin Falls 


Kenora 


Heely Falls 


McPhail Falls 
Upper Notch 
Calm Lake 


Chaudiére 


Crystal Falls 


Ranney Falls 


Winnipeg 


(West Branch) 


Montreal 


Spanish 


Montreal 
Michipicoten 


Spanish 


Rainy 
Welland Canal 


Mattagami 
Winnipeg 
Trent 


Michipicoten 
Montreal 
Seine 


Ottawa 


Sturgeon 


Trent 


Chauditre Falls No, 4 |Ottawa 


OMPP 


GLPC 


KVPC 


GLPS 


GLPC 


HCL 


OMPP 


STLSA 


HEPCO 


OMPP 


HEPCO 


GLPC 


HEPCO 


OMPP 


EBEC 


HEPCO 


HEPCO 


OHEC 


1925 


1938 


1906 


1964 
1952 


1905 


1955 
1932 


1912 


1923 


1913 


1954 
1930 
1928 


1909 


1921 


1922 


193% 


Latest 
Unit 


1914 


1950 


1929 


JIS 


1949 


1925 


1941 


1946 


1924 


LBS) 


1954 
1930 
1928 


1912 


1921 


1926 


1931 


Units | Capacity 


95 


Generators 


Total 
Capacity 
kw. 


24,170 


23,175 


21,600 


21,520 


21,485 
20,250 
20,000 


20,000 


18,625 


17,324 


16,200 


15,750 
15,000 


13,600 


13,550 
12,800 


12,000 


11,750 


11,500 


10,500 
10,000 
9,600 


9,350 


9,320 


8,080 


7,920 


7,920 


96 


| Pal 


ONTARIO (Cont'd) 


Bit 


58 
59 
60 
61 
62 
63 


64 


65 


66 


67 
68 


69 


70 
Gh 


72 


73 


74 


75 
76 


77 


78 
79 
80 


81 


82 
83 
84 


85 


Sturgeon Falls 


Big Eddy 

Ragged Rapids 
Sturgeon Falls 
Matabitchuan 
Lower Sturgeon 
Smooth Rock Falls 


Peterborough 


Nairn 


Eugenia 


Meyersburg (Dam 8) 


Chaudiére Falls No, 2 


Coniston 


Stinson 
Calabogie 


Big Chute 


South Falls 


Wabageshik 


Swift Rapids 
Minden 


Sandy Falis 


Hagues Reach 
Indian Chute 
Sidney 


Seymour 


Matthias 
Hound Chute 
Spruce Falls 


Frankford 


Sturgeon 


Muskoka 
Muskoka 
Seine 
Matabitchuan 
Mattagami 
Mattagami 


Otonabee 


Spanish 
Beaver 


Trent 
|Ottawa 


Wanapitei 


Wanapitei 
Madawaska 


Severn 
South Muskoka 
Vermilion 


Severn 
Gull 


Mattagami 


Trent 
Montreal 
Trent 


Trent 


Muskoka 
Montreal 
Kapuskasing 


Trent 


Year 
Installed 


First 
Unit 


Head 
Latest} ft. 
Unit 


Total 
Capacity 


| 
| 
| 


ee, 


_<—- 


_ HYDRO | 97 


q 
ef Year 
Head 
First | Latest} ¢, 
Unit |} Unit 


A 
7 


No. Development 


ONTARIO (Cont'd) 


86 |Jones Falls Rideau Canal 


2,580 
87 Otonabee 

2,460 
88 |McVittie Wanapitei 2,200 
89 |High Falls Mississippi 2,100 
90 |Nipissing South 

2,050 
91 |Lakefield 2,000 
92 |Fountain Falls 2,000 
93 |Rideau Falls 2,000 
94 |Sills Island 

1,980 
95 Trent Canal 

1,890 
96 1,875 
97 |Current River 

1,800 
98 |Eagle Eagle 1,760 

Trethewey Falls South Muskoka 1,600 


Total capacity of plants under 1,500 kw, 21,839 
._ Total capacity of turbines connected directly to mechanical equipment 
Total (all plants) 8,218,320 5,936,871 
— Quebec 
1 |Beauharnois: St, Lawrence 
Section 1 53,000 37,300 
55,000 40,000 
Section 2 55,000 40,000 
56,000 41,120 
Section 3 ; 73,700] 2,154,000] 55,250] 1,574,260 
2 |Bersimis I Bersimis 150,000} 1,200,000} 114,000 912,000 
3 |Chute des Passes Peribonka A 200,000} 1,000,000} 148,500 742,500 
4 |Shipshaw Saguenay : 95,000 58,500 
103,000 60,000 
101,000 60,000 
95,000 60,000 717,000 
5 imi Bersimis 171,000 131,000 655,000 
6 i 60,000 46,750 654,500 
7 i 45,000 28,000 336,000 
| 8 St, Maurice 65,000 47,700 286,200 


| 9 St. Maurice 55,000 40,500} 243,000 


98 HYDRO 


Installed Rated} No. ; 
Unit 


Generators 


No. Development River Head | of Total Total 
First | Latest] ft. | Units| Capacity | Capacity Capacity 
Unit Unit hp. hp. kw. é 
4 
QUEBEC (Cont'd) 
10 |La Tuque St, Maurice 4 
216,000 
11 |Paugan Gatineau j 
201,975 
5 
12 |McCormick Manicouagan 
191,250 
* 
13 |Chute-a-la-Savanne |Peribonka 187,250 { 
14 | Chute-du-Diable Peribonka 187,250 
15 |Rapide Blanc St, Maurice 
183,600 
16 |Shawinigan No, 2 St, Maurice 
163,000 
17 |Cedars St, Lawrence 
162,000 
18 |Shawinigan No, 3 St, Maurice 150,000 
7 
19 |Grand' Mére St. Maurice ‘ 
147,900 
20 | Chelsea Gatineau 144,000 | 
21 |Chute 4 Caron Saguenay 
135,000 
22 |La Gabelle St. Maurice 
123,500 
23 |Farmers Rapids Gatineau 
98,250 @& 
24 |Masson Litvre 95,200 
25 |Quinze Rapids Ottawa (Upper) 
89,600 
26 |Chats Falls Ottawa 89,300 
27 |High Falls Ligvre 
85,000 
28 |Bryson Ottawa 
56,000 
29 |Murdock Willson Shipshaw 51,000 
30 |Jim Gray Shipshaw 51,000 
31 |Outardes 2 Outardes 50,000 
32 |Fifty Foot Falls Hart Jaune 48,450 
33 |Rapid VII Ottawa (Upper) 48,000 
34 |Rapid II Ottawa (Upper) 48,000 
35 |Montreal Prairies 45,000 
36 |Dufferin Falls Liévre 38,250 
37 |Chicoutimi Chicoutimi 32,000 


HYDRO 99 


Development River Owner 


Year Generators 


Installed Rated} No. 


No. Head | of Unit Total Total 
First | Latest} ft | Units| Capacity | Capacity Capacity 
Unit Unit hp. kw. 


QUEBEC (Cont'd) 


Hemming Falls St, Francois 28,800 
Ste. Marguerite Marguerite 17,600 
Kipawa Gordon Creek 
17,120 
Chaudiére No, 2 Ottawa 
16,560 
Seven Falls St, Anne 15,000 
(de Beaupré) 
St. Narcisse Batiscan 15,000 
Drummondville St, Frang¢ois 
14,600 
Chutes aux Galets Shipshaw 12,800 
Chauditre Falls Ottawa 11,250 
Chicoutimi Chicoutimi 9,900 
Waltham Black 
9,080 
Chauditre No, 1 Ottawa 
7,650 
Buckingham Liévre 
535 
Price Mitis 
6,400 
Adam Cunningham Shipshaw 6,375 
Arnault Bridge Chicoutimi 5,070 
Bell Falls Rouge 4,800 
Westbury St, Frang¢gois 4,500 : 
Jonquiére Au Sable 
4,452 
Grand Métis No, 2 Mitis 4,250 
Kenogami Au Sable 3,750 
North 3,600 
St. Francois 
3,300 
Windsor Mills St. Francois 
3,160 
St. Alban Ste, Anne de la 3,000 
Pérade 
Jacques Cartier 3,000 
Magog 2,985 
Sud 2,550 


100 


. | 


QUEBEC (Cont'd) 


66 


67 


68 


69 


70 


71 


72 


73 


74 


75 


76 


77 


78 


79 


80 


81 


82 


83 


Year 

Rated| No. 
Head | of 
First | Latest] 4, | Units 
Unit Unit 


Chicoutimi 


Garneau Falls 


MacDougall Falls Jacques Cartier 


Jonquiére Mill Au Sable 


Ogilvy Flour Mills Lachine Canal 


Mont Laurier 


Winneway 


Winnewa 
ty (Upper Ottawa) 


Rock Forest Magog 


Chaudiére: Chaudi@re 


Magpie 
Magog 
Corbeau 


Bird's Mill Falls Jacques Cartier 


Frontenac 


Magog 


Rivitre-du-Loup Du Loup 


Rawdon Ouareau 


Burroughs Falls Nigger 


Natural Steps Montmorency 


St. Gabriel Jacques Cartier 


HYDRO 


Generators 


Unit Total Unit 
Capacity Capacity Capacity Capacity 
hp. hp. kw. is 


2,300 


2,300 
2,200 


2,150 


2,000 


2,000 


2,000 


2,000 


1,920 


1,900 


1,840 


1,720 


1,600 


1,500 


1,500 


Total capacity of plants under 1,500 kw, 30,829 
Total capacity of turbines connected directly to mechanical equipment 
Total (all plants) 13,372,685 9,553,151 


New Brunswick 


Beechwood Saint John 


Grand Falls Saint John 


Tobique 


Aroostook 


Nepisiguit 


112,500 
63,000 


20,000 


10,040 


9,720 


ee 


a 


ae ~ 
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Year 
Installed Rated 
Head 
First | Latest | ft, 
Unit Unit 


NBEPC] 1920 


Development 


6 |Musquash 


6,960 

7 |Milltown NBEPC} 1911 | 1962 
3,036 
8 |Edmundston Madawaska 2,000 


Total capacity of plants under 1,500 kw. 1,400 
Total capacity of turbines connected directly to mechanical equipment 5,700 
T otal (all plants) 305,568 228,656 
Nova Scotia 
1 |Deep Brook Mersey NSPC 9,000 
2 |Big Falls Mersey NSPC 9,000 
3 |Weymouth Falls Sissiboo NSPC 9,000 
4 |Lower Lake Falls Mersey NSPC 7,380 
5 |Cowie Falls Mersey NSPC 7,200 
6 |Ruth Falls East, Sheet NSPC 
Harbour 6,970 
7 |Hell's Gate Black NSLPC 
6,930 
8 Nictaux NSLPC 6,800 
9 Bear NSPC 6,000 
10 |Sissiboo Falls Sissiboo NSPC 6,000 
11 |Upper Lake Falls Mersey NSPC 5,400 
12 |Hollow Bridge Black NSLPC 5,312 
13 |Tidewater North East NSPC 4,640 
14 |Lower Great Brook {Mersey NSPC 4,500 
15 |Ridge Bear NSPC 4,000 
16 |Dickie Brook Dickie Brook NSPC 
3,800 
ag Avon NSLPC 3,750 
18 East, Sheet NSPC 
Harbour 3,600 
19 Paradise Brook |JNSLPC 3,600 
20 Methal's Brook |NSLPC 3,400 
21 North East NSPC 3,200 
22 |White Rock asperaux INSLPC 3,200 
23 t. Croix MBPP 3,000 
24 Avon INSLPC 3,000 
25 Black INSLPC 2,800 


102 HYDRO > 


| Turbines | 
Rated] No. 
Head |_ of Unit Total 
ft. | Units eu Capacity 


Year 
Installed 


Development i 
First | Latest 
Unit Unit 


NOVA SCOTIA (Cont'd) 


No. 


20 


28 |Salmon Hole 


26 | Mill Lake 


Tus ket 


North East 


Tusket 


St. Croix 


Total capacity of plants under 1,500 kw, 


NSPG, 111921 (1921 1162.5} 2 
NSPC | 1929 | 1929 TS] - 3 
MBPP| 1938 - for ol 


Total capacity of turbines connected directly to mechanical equipment 


Total (all plants) 142,930 
Newfoundland 
1 |Twin Falls 187,200 
2 |Deer Lake 
108,250 
3 
26,500 
4 
(Labrador) 18,700 
5 |Bishops Falls Exploits 
17,000 
6 |Rattling Brook Rattling Brook 13,500 
7 |Mobile Mobile 9,350 
8 |Corner Brook Corner Brook 9,200 
9 |Horse Chops Horse Chops 7,650 
10 |Tors Cove Tors Cove 
6,500 
11 |Cape Broyle Horse Chops 6,000 
12 |Sandy Brook Sandy Brook 5,950 
13 |Lookout Brook Lookout Brook 
5,200 
14 |Petty Harbour Petty Harbour 
5,000 
15 |New Chelsea New Chelsea 4,000 
Brook 
16 |Seal Cove Seal Cove 
3,600 
17 |Pierres Brook Pierres Brook 3,200 
18 |Rocky Pond Tors Cove 3,200 
19 |Lockston Lockston 2,960 
20 |Hearts Content Hearts Content 2,400 
Brook 
21 |Buchans Brook Buchans Brook 1,760 
Total capacity of plants under 1,500 kw, 6,340 


Total capacity of turbines connected directly to mechanical equipment 22,000 
ee Re ee eee si Ee SS I SEE see oll AMR 
Total (all plants) 638,374 453,460 
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Installed Rated] No. 
Development River 


Yukon Terntory 


Whitehorse Rapids 


; 
; 
A 


Generators 


Head | of Unit Total Total 
First | Latest} ft | Units| Capacity | Capacity Capacity 
Unit Unit hp. hp. kw. 


NCPC } 1958 | 1958 Cail, 2 


Yukon 


2 |North Fork Klondike VGGCOuj 19115 ).1935 220 1 


3 |Mayo River NCPC | 1952 


Total capacity of plants under 1,500 kw, 2,140 1,650 


Total capacity of turbines connected directly to mechanical equipment - - 


Total (all plants) ' 38,140 28,190 


SB oythwest Territories 


Snare 


Snare Falls NCPC | 1960 


NCPC | 1948 So), 3 


2 |Snare Rapids Snare 


Yellowknife CMSC | 1941 110 1 


3 |Bluefish Lake 


Total capacity of plants under 1,500 kw, = = 


Total capacity of turbines connected directly to mechanical equipment 7 tty 


Total (all plants) 22,250 17,360 


Canada (TOTAL HYDRO CAPACITY) 20,331,231 


THERMAL 


». 


Station 


Prince George 


Dawson Creek 


Powell River 


Port Alice 


Watson Island 


Ocean Falls 


New Westminster 


Eburne Sawmills 


Quesnel 


Chetwynd 


Kitimat 
Taylor 


Kelowna 


Woodfibre 


Port Mellon 


Year 
Installed 
Location 


First Latest 
Unit Unit 


Vancouver 


New Westminster 


Chemainus 


Nanaimo 


Prince George 


Port Alberni 


Dawson Creek 


Powell River 


Port Alice 


Watson Island 


Ocean Falls 


New Westminster 


Vancouver 


Quesnel 


Chetwynd 


Prince Rupert 


Kitimat 
Taylor 


Kelowna 


W oodfibre 


Port Mellon 


Generators 
Unit 


Capacity 
kw. 


150,000 
27,000 
21,760 
31,500 

4,000 
1,250 
6,000 


3,000 
1,000 


26,000 


1,000 
3,000 


1,500 
1,200 
12,500 
3,000 


3,200 
3,500 
6,000 


7,500 


Total 
Capacity 
kw. 


300,000 
108,000 


87,040 


36,750 
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Year 
Installed < . 
Station Location : i Total 
Latest Capacity Capacity 
it | Unit kw. kw. 


BRITISH COLUMBIA (Cont'd) 


22 | Vancouver Vancouver # 
4,750 
23 |Kimberley (Stand-by)| Kimberley 4,500 — 
24 |Kamloops Kamloops 
4,500 
25 |Victoria Victoria 
4,500 
26 | Youbou Y oub ou’ 
4,300 
2 | Terrace Terrace 
4,200 
28 |Hammond Hammond 4,000 
29 |Smithers Smithers 
| 3,880 
30 | Chemainus Chemainus ni 
3,750 
31 | Vancouver Vancouver 3,750 
32 |Burns Lake {Burns Lake 
2,936 
33 |Mesachie Lake Mesachie Lake 
2,610 
34 | Fort Nelson Fort Nelson 7 
2,356 
35 | Revelstoke Revelstoke 
2,000 
36 | Wells Wells 
1,8'%5 
37 | Giscorme Giscome I 
1,800 
38 | Port Hardy Port Hardy 
1,700 
39 | Vanderhoof Vanderhoof 
1,600 
Total capacity of plants 1,500 kw. and over (not listed above) )7,500 
Total capacity of plants under 1,500 kw. | 24,734 
Total (all plants) 845 ,339 


SS a a i 
1 


9 


eS eee ae 


| 


THERMAL 


| 


10 


ay 


12 


13 


14 


ww 


16 


L7 


18 


19 


20 


21 


Vermilion 


Medicine Hat 


Lethbridge 


Sturgeon 


Clover Bar 


Sentinel 


Fort Saskatchewan 


Rimbey 


Grande Prairie 


Whitecourt 


Jasper 


Edmonton 


Picture Butte 


Location 


Edmonton 


Forestburg 


Vermilion 


Medicine Hat 


Lethbridge 


Valleyview 


Edmonton 
Drumheller 


Duvernay 


Fairview 


Coleman 


Fort Saskatchewan 


Rimbey 


Grande Prairie 


Whitecourt 


Jasper 


Edmonton 


Picture Butte 


Year 
Installed 


Latest 
Unit 


Generators 


Unit 
Capacity 
kw. 


15,000 
30,000 
75,000 
30,000 


66,000 
150,000 


32,000 
2,250 
30,000 
3,000 
5,000 


30,000 


3,375 
5,000 


10,000 
20,000 


1,100 
1,000 


10,000 
8,500 
6,000 
7,500 


300 
1,200 


500 
8,437 
1,200 
3,000 
1,200 
5,000 
2,500 
1,000 

800 

600 
2,500 


2,000 
1,675 


300 
800 


1,200 
474 
96 
500 
300 


2,200 


1,250 
750 


107 


Total 
Capacity 
kw. 


330,000 


282,000 


64,000 


39,000 


38,000 


33,375 


22,100 


18,500 
18,000 


15,000 


13,537 


11,400 
10,000 
5,000 
4,000 
3,900 


3,675 


3,000 


2,570 


2,200 


2,000 


108 THERMAL | 


Generators e 


Year 
Installed 


Station Location 
First 
Unit 


ALBERTA (Cont'd) 


No. 


22 |Athabasca Athabasca 1953 | 1961 |Gas Lig, 


1,800 


1963 | 1963 


23 |Worsley Worsley 


Total capacity of plants 1,500 kw, and over (not listed above) 4,000 
Total capacity of plants under 1,500 kw, 7,246 
Total (all plants) 935,817 
Saskatchewan 
1 |Boundary Dam Estevan Coal 132,000 
2 |Queen Elizabeth Saskatoon Gas, oil, 132,000 
coal 
3 |A.L. Cole Saskatoon Goal, | 
oil, gas 
105,000 | 
4 Oil, gas 
93,360 
5 Estevan 
Va, (0 r 
6 |Kindersley Kindersley : 
29,000 
7 |Swift Current Swift Current 
14,550 
8 |Eldorado Eldorado ; 
R 
10,558 ‘ 
9 | Flin Flon Flin Flon 
(Saskatchewan) oa 
Total capacity of plants 1,500 kw. and over (not listed above) 10,000 ; 
Total capacity of plants under 1,500 kw. 4,207 i 
Total (all plants) 610,425 


Manitoba 


Brandon 


‘ 
‘ 
if 
i 
a 
< 


Brandon 132,000 


2 |Selkirk Selkirk 


132,000 


109 
Year Generators 
Installed 
Fuel Unit Total 
First Capacity Capacity 
Unit kw. kw. 
MANITOBA (Cont'd) 
3 |Amy Street 
50,000 
4 
4,250 
5 |Churchill Churchill 
4,050 
6 |Fort Garry Winnipeg 
4,000 
7 |Lynn Lake Lynn Lake 
3,335 
8 |Thompson Thompson 3,000 
y |Grand Rapids Grand Rapids 2,000 
Total capacity of plants 1,500 kw, and over (not listed above) 9 ,236 
Total capacity of plants under 1,500 kw. 2,217 
Total (all plants) 346,088 
Ontario 
1 |Richard L, Hearn Toronto 100,000 
200,000 1,200,000 
2 |Lakeview Toronto 300,000 900,000 
3 |J. Clark Keith Windsor 66,000 264,000 
4 |Thunder Bay Fort William 100,000 100,000 
5 | Windsor Windsor 10,000 
4,000 
25,000 64,000 
6 Sarnia 10,000 
5,000 
4,000 
13,280 32,280 
7 | Fort William Fort William 4,000 
5,000 
17,100 26,100 
8 |Sault Ste, Marie Sault Ste, Marie 12,500 25,000 
9 | Kapuskasing Kapuskasing 650 
12,500 
9,100 22,900 
10 | Nuclear Power De- |Rolphton 20,000 20,000 
monstration Unit 
11 | Marathon Marathon 7,500 
4,000 15,500 


110 


No. 


ONTARIO (Cont'd) 


IZ 


13 


14 


KS 


16 


17 


18 


19 


20 


21 


a2 


23 


24 


25 


26 


27 


28 


29 


30 


Sa 


32 


Hamilton 


Amherstburg 


Dryden 


Walkerville 


Sault Ste, Marie 


Strathcona 


Wallaceburg 


Chatham 
Fort Frances 


Blind River 


Station No, 6 


Toronto 


Ottawa 


Port Arthur 


New Toronto 


Pembroke 


Peterborough 


Espanola 


Location 


Hamilton 


Amherstburg 


Thorold 


Dryden 


Walkerville 


Sault Ste. Marie 


Strathcona 


Wallaceburg 


Chatham 
Fort Frances 


Blind River 


Gananoque 


Toronto 


Ottawa 


Port Arthur 


New Toronto 


Pembroke 


Peterborough 


Espanola 


~ Year 
Installed 


First Latest 
Unit Unit 


Total capacity of plants 1,500 kw, and over (not listed ab ove) 


Total capacity of plants under 1,500 kw, 


98,050 


16,070 


a a a ee ee ee Oe ee ee 


Total (all plants) 
‘ 


2,864,596 


a a ee 


Year 
Installed 


First Latest 
Unit Unit 


Station Location - 


Tracy 


Tracy 


Les Boules Les Boules 


Chandler 


Noranda 


Drummondville Drummondville 


Murdochville Murdochville 


Quebec City Quebec City 


Rimouski Rimouski 


Tle s-de-la-Madeliene 


Cap aux Meules 


11 


Magog Magog 


12 | Gatineau Gatineau 


13 | Montreal Montreal 


14 | Port and Terminal Port Cartier 


(Stand-by) 


15 |Lac Jeannine 


(Stand-by) 


Gagnon 


16 |Schefferville Schefferville 


17 | Gaspé Gaspé 


18 | Three Rivers Three Rivers 


19 | Murdochville Murdochville 


20 


Manicouagan Manicouagan 


21 | Beaupré 


Beaupré 


22 | Rimouski Rimouski 


23 


New Richmond New Richmond 


~—— Ne 


Generators 


Unit 
Capacity 
kw. 


150,000 


6,000 
1,000 


6,000 
2,500 
4,000 


2,600 
3,000 
4,500 


1,500 
2,500 
3,500 
2,000 


5,400 


1,000 
300 


7,500 


Capacity 
kw. 


150,000 


38,000 


12,500 


10,100 


9,500 


7,700 


7,500 


6,000 


6,000 


4,065 
4,000 


3,600 


3,500 


3,350 


3,050 
3,000 
3,000 


3,000 


3,000 


3,000 


2,800 


2,350 


2,050 
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Year 
Installed 
Station 


QUEBEC (Cont'd) 


Generators 


Riviére-du-Loup 


24 |Riviére-du-Loup 


Total capacity of plants 1,500 kw, and over (not listed above) 6,750 
Total capacity of plants under 1,500 kw. 16,946 
Total (all plants) 316,601 
New Brunswick 
1 |Grand Lake No, 2 Newcastle Creek 
85,000 
2 | Courtenay Bay East Saint John i ; 47,500 
3 | Chatham Chatham 
32,500 
4 | Lancaster Lancaster 
24,500 
5 | Bathurst Bathurst 
19,612 
6 |Edmundston Edmundston 
19,300 
7 |Grand Lake No, 1 Newcastle Creek 
16,250 
8 | Dock Street i A ; ¥ 
16,000 
9 | Dalhousie Dalhousie 
14,000 
10 | Atholville Atholville 
11,000 
11 | Newcastle Newcastle 
4,500 A 
12 |Edmundston Edmundston 
3,256 
13 | Campbellton Campbellton i we 
Total capacity of plants 1,500 kw, and over (not listed above) 
Total capacity of plants under 1,500 kw. 3,490 


Total (all plants) 299,644 ‘f 
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Generators 


Year 
Installed 


Fuel 
First 
Unit 


Nova Scotia 


1 /Lower Water Street 


167,500 
2 
72,000 
3 
60,000 
4 
34,600 
5 |Harrison Lake 
26,750 


Port Hawkesbury 


Total capacity of plants 1,500 kw. and over (not listed above) 5,200 
Total capacity of plants under 1,500 kw. 3,928 
Total (all plants) 388,568 


Prince Edward Island 


1 | Charlottetown 


Charlottetown 


MEC 1931 | 1963 jou 
50,500 


2 |Summerside ummerside MS 1940 | 1963 |Oil 


~~ nn 
eege a 
RHR De ae Ne eS 


Total capacity of plants 1,500 kw. and over (not listed above) - 


Total capacity of plants under 1,500 kw, 100 


Total (all plants) 57,490 


Newfoundland 


Grand Falls rand Falls 10,000 
3 |}Wabush Lake 4,000 
4 |Gander (Stand-by) 4,000 
5 |Labrador City 3,910 


St. John's 


a ——- © 


114 


THERMAL 


No. 


Station Location 


NEWFOUNDLAND (Cont'd) 


7 |Port aux Basques Port aux Basques 


8 |Whalesback Whalesback 


Generators 


Year 
Installed 
Fuel 
First Latest 
Unit Unit 


1945 | 1964 |Oil IC 
1964 | 1964 |Oil IC 
1964 | 1964 /Oil IC 


9 |Salt Pond Salt Pond 
Total capacity of plants 1,500 kw. and over (not listed above) 4,000 
Total capacity of plants under 1,500 kw. 9,572 
Total (all plants) Vayoase 
Northwest Territories 
1 |Port Radium Port Radium 
3,639 
2 |Frobisher Bay Frobisher Bay 
3,500 
3 
3,460 
4 
2,280 
5 |Hay River 1,725 
6 |Flat River Flat River 
Total capacity of plants 1,500 kw. and over (not listed above) - 
Total capacity of plants under 1,500 kw. 9,258 
Total (all plants) 25,462 
Yukon Terntory 
Total capacity of plants 1,500 kw. and over (not listed above) 
Total capacity of plants under 1,500 kw. 4,320 
Total (all plants) 4,320 
Canada (TOTAL THERMAL CAPACITY) 6,767,677 


> 


OWNER CODE INDEX 


This index provides an explanation of the code letters used in the 
"Owner" column of the preceding tables. The following abbreviations 
are used for the names of the provinces and territories of Canada: 


pb eItish Mousse od. .trsvox BG 
Per basi is) cepa. HG eas Alta 
Saskarchewat eis it. oo.. Sask 
Manitoba..... Bik Vclen Geaie ce ta Man 


BONED oc act's che Sew Sadie ies vie oe Ont 


Québec...... OD Me Pe MRE Sea Qué 


PHEW. So PEELS WACK ‘sis diye 0 kb ane NB 
DIGV OI COEEA une adits medion nerd NS 
Prince Edward Island..... PET 
Newioundlands naw. wines Nfld 
Yuk ontBerrivoryis.s ised baal 


Northwest Territories...NWT 


DEVELOPMENTS i 
CODE os LOCATED IN 4 


ACL.) #3\Anaconda Company (Ganada) Dinzuited 7) rr eee BC i 
ACPP. .. | Anglo-Canadian Pulp and Paper Mills Limited....... Qué 
AECL, « ui tevotmle tinergy ofiCanada Liisi Gia ie ve sind nei! wae: ose Ont 
AT eeueng ORB. LATONCE Cail Ronda v5 be Pe pele Ss Lie ek eae Qué 
ALCAN, . | Aluminum Company of Canada Limited. .. i... 6 0 rs BC, Qué 
ANDC... | Anglo-Newfoundland Development Company Limited... Nfld 
APPC. .. | Abitibi Power and Paper Company Limited......... Ont 
ASC ris) | eLeOMms: Steel Corporation Wiilmiited. . 80 sea ns es Ont 
ASRC... | American Smelting and Refining Company Limited.... Nfld 
BAS aos wae Bris American Oils Comoaii rn 58s se Ge eke Ras Alta 
BCEP...)... British Columbia Forest. Prodncts Limited. 1.0... % hy BC 
BCHPA. . | British Columbia Hydro and Power Authority ....... BC 
BCSRC.. | British Columbia Sugar Refining Company Limited.... BC 
BMPC ... | Bowaters Mersey Paper Company Limited. ...... «« NS 
BNEV; . 2 | British Newfoundland Exploration Limited’. ....... Nfld 
BRPCl ea powater Power Company Limited, i, 606 65s 6 4 ee os Nfld 
BPPC, .. | Bathurst Power and Paper Company Limited........ NB 
BOMGo. . toetleterre Oucbec(Mines Tamited 2 i .0e eee eee lak 6 Qué 
BRMGC 4) >) jeunes ivioned Canada’ liimnriied oye ce cil st atin ee! Ni tars Ont 
0 Oe ee City of Campbellton t4 5-9: ses Basia aes: ce ee dees NB 
CGC. ../.. | Columbia Cellulose Company limited”, i... . 2. eeu ws BC 
CCCG. 2%. | Continental Can Company of Canada’ Limited.:, ....:. Ont 
CCCI. 7 | Ganedian i hnemical Gompany  Lammitedia. 2 alas i a s.eees Alta 
OCiig, woe tCanacian Telanese Limited... uc. 6 4 oe weeure emis oso mae Que 
CDSCC... | Canada and Dominion Sugar Company Limited....... Ont, Qué 
Cees. Ce OL ER ROME OI 6a oh ace We aw son a ulb lite Me) a) gare es Men ret Alta 
Grew s.) + Canaan forest Products Limited 3 ou. o- aici. h «cee BC 
CGEC,.. . | Ganadian General Electric Company Limited. ....... Ont 
CGQM .. | Cariboo Gold Quartz Mining Company Limited ...... BC 
CIPC.... «_¢)-Gatiedian International Raper Companys tt ois.eces ste fai: Qué 
0 ee ee AR Ted GERI a cs Wh 6 ig fad sgh uc in ele eR Ree ob Wee vuelta: lke Alta i 
SVs cm meet Y OT: Mi eneime TLAL 60.5, eld Ue leaky ee EN Rees Lhe oe lee es Alta 
CMSC... | Consolidated Mining and Smelting Co. of Canada Ltd... | Sask, BC, NWT 
GIN Ge Setiades MERE OL ISB CHEN: Ghee: Ta’ one MR Wee cs ee RM UE le kaneis cea ee petra BC 
CNPC... | Canadian Niagara Power Company Limited......... Ont 
COR. ii Sanat yn ae ive VeLenome wr. Pantha aM ee aa cared Soh BC 
Cea Se. ae SLC aN EPO MOT UCase eee es 6 oe ay ood lees Seen erelgnne, Baers Alta 
CFC. to) Canada, Paperi Company cls. 34 400 ~« MOE ote pe een Qué 
GOPUG). 6 WwOampbellford.Public Utilities Commiesipnys ) . i) sam. Ont 
Cy bee irs Cr Se dives Raat 8 ah eM a a rete rae A re sted MII) 9 es Sask 
SL ee ear) Ene UL OFLA SVUG LT Cm Gil= LIQ: yy’), oreiyan.et a ate aurea nae ti Qué 
Chinn. 7 Pe Ona River POWweT OMIpAnY, aa Ae.) lus Sak -sovak oe ee Sask 
CS Gamal Ree HOLD POOIKC s\. ius Saat tet a1 ole! Go enh econ Dene re ee Ae Qué 
CSE pis. | anetaan Sugar Factories Limitedy ie) super niir Alta 
CTMC .. |Canada Tungsten Mining Corporation Limited....... NWT 
KON ea a Canadian Utilities harmited (sits yu yo eaee reo ase Alta 
Me Eee Mae, HELO NVA INOTT ES oo og igo a cae Gi cea bat tetas cg ne pe eae ee Man 
C25. «ww Porowns ZLellerbach Building Materials Limibed....%-.<% BC 
CZ... ienown cellerbach Canada Tuimited.. 7 uo kia eis Awa as BC 
DOSCO. ..|Dominion Iron and Steel Company Limited ......... NS 
DOT... s»}Department of Transport, Government of Canada... .. Nfld 
Le eis kre Demis cons Paper Company: ets eed a cakeraieneh ee) ame Qué 
OP. 6. PUeyoen ape? Company liiimited (040... <r eismii Mecns eine Ont 
DIP Wer “C Department of Public Works, Government of Alberta .. Alta 


1 ae Dominion Tarand Chemical Company. u ¢ .gss net eees Qué 


FopE Sunern DEVELOPMENTS 
z LOCATED IN 


DTC. ... |Dominion Textile Company Limited............-. Qué 
nt... Ae) Eady Gompanyn es 6 deh sw ee he aI TSE Ont, Qué 
KPC... |East Kootenay Power Company Limited........... Alta, BC 
LS.... |Eagle Lake Sawmills Company Limited ........... BC 
=ML ... Electrique de Mont Laurier Limitée ............. Qué 
EMR ... |Eldorado Mining and Refining Limited............ NWT, Sask 
| ——. iPtepenic Reduction Companys ac « PSE le re es Qué 
ee Fraser Companies Limited «i.e cee ee ee te ee NB 
‘MCC .. |Ford Motor Company of Canada Limited........... Ont 
PMMC.. |First Maritime Mining Corporation..........s-+..- Nfld 
GCM ... |Gaspé Copper Mines Limited. .... 1... -5 ++ ee cues Qué 
GELW .. |Gananoque Electric Light and Water Supply Co. Ltd. .. Ont 
miPC... |Great Lakes Power Corporation Limited .......... Ont 
arc oy ot mower Gompany. «epee sk be yn eee dl 8 Qué 
GPP. ... |Gaspesia Pulp and Paper Company Limited......... Qué 
GTR. ... |Goodyear Tire and Rubber Company Limited........ Ont 
HBMS... |Hudson Bay Mining and Smelting Company Limited... .. Sask 
met... ,. |Huronian Company Limited . . wis wb eee ee ene Ont 
HEPCO.. |Hydro-Electric Power Commission of Ontario. ...... Ont 
Pe. .,, |Hart Jaune Power Company .:. 0.0 eee ee eee eee Qué 
MLC. ... |Hillcrest Lumber Company Limited. ............. BC 
mews. ... |Hiram Walker and Sons Limited... 2.6. eee evens Ont 
INCO... |International Nickel Company of Canada Limited..... Man 
meer, . | iIvron Ore Company of Canada . 1... hee ee he ee ge Qué, Nfld 
MP .... |Irving Pulp and Paper Limited. ...... 2-520 256- NB 
BMC ... |James MacLaren Company Limited..........+4.-, Qué 
KVPC... |Kalamazoo Vegetable Parchment Company Limited... Ont 
MBPP .. |Minas Basin Pulp and Power Company.......++.++-. NS 
MBPR .. |MacMillan Bloedel and Powell River Limited ....... BC 
merc... | Marathon Corporation of Canada. 6 i siiin shee ee es Ont 
mci... |Mohawk Corporation Limited .....6.05 00 chew dee Qué 
mo ,,.,. |Municipality of Edmundston . ow. es ei ee ee a ee NB 
MEC ... |Maritime Electric Company Limited...........+.4-. PEI 
mri... |McFadden Lumber Co, (Domtar).....-+e++eeee00s Ont 
eT RARITODG PIVOT own ele wee ak OE oR 8 8% Man 
ee Municipality of Jonquiére. . 6. er we ee Mee ee Ce es Qué 
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Frontispiece: 

Dead-end assembly, 735-kv. electric power 

transmission equipment, Each unit consists of 

12 chains of 33 insulators, measures 8 feet in 

diameter and 43 feet in length and weighs, with 
hardware, more than 8 tons, 
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PREFACE 


"Electric Power in Canada" presents a general outline 
of the history of power development in Canada and discusses 
briefly the availability and distribution of water power and 
fuel resources. Also presented is a report in detail on pro- 
gress during 1964 in the development and planning of new 
power generating facilities and a list of hydro and thermal 
generating stations with minimum installed generating ca- 
pacities not less than 1,500 kw. 


The Branch acknowledges with thanks the co-oper- 
ation of the ‘:power-producing agencies in every province in 
Canada in making available the information used in the pre- 
paration of this publication. The Branch is indebted also to 
the Dominion Bureau of Statistics with whom close liaison 
has been maintained in the collection of information on exist- 
ing power development, 
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The map inside the back cover shows main 
transmission systems and electric power gener - 
ating stations in Canada, 


A series of maps showing similar informa- 
tion in greater detailis available for the following 
regions: 


1, British Columbia, Yukon Territory and 
Northwest Territories 

Alberta, Saskatchewan and Manitoba 

Ontario 

Québec 

New Brunswick, Nova Scotia, Prince 
Edward Island and Newfoundland 


OP WwW WN 


These maps are available from: 


Director 

Water Resources Branch 

Department of Mines and 
Technical Surveys 

Ottawa 4, Ont. 


Photographs were provided through the courtesy of the 


following organizations: 


Aluminum Company of Canada Limited 
Anglo-Newfoundland Development Company Limited 
British Columbia Hydro & Power Authority 
Calgary Power Ltd. 

City of Winnipeg 

Government of British Columbia 
Hydro-Electric Power Commission of Ontario 
MacMillan Bloedel and Powell River Limited 
Manitoba Hydro 

New Brunswick Electric Power Commission 
Newfoundland & Labrador Power Commission 
Northern Canada Power Commission 

Nova Scotia Light & Power Company Limited 
Québec Hydro-Electric Commission 
Saskatchewan Power Corporation 

Yukon Alaska Highway Commission 
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THE BLACKOUT 


During 1965, Canada continued to make remarkable progress in 
the development of its electric power industry, Overshadowing this 
progress, however, was an event associated with the industry which was 
unplanned, unrehearsed and uninvited, and which came with a suddenness 
that momentarily crippled important sections of Ontario and spread 
alarm and industrial paralysis throughout much of the northeastern 
United States. The event warrants special mention in considering the 
activities of the electric power industry in 1965, 


On November 9 and 10, 1965, an electric power failure occurred 
throughout most of the northeastern United States and the Province of 
Ontario, Occurring during a time of day in which there is maximum need 
for power in an area of great population density, the power failure caused 
major concern because of its widespread nature and because of the 
difficulty and delay in discovering its origin. 


The disturbance was initiated on one of five main transmission 
lines carrying power north from Ontario Hydro's Sir Adam Beck develop- 
ments on the Niagara River, A protective relay on one of the five lines 
caused the circuit breaker to disconnect the line, The shifting of the flow 
of power from the disconnected line loaded the four remaining lines 
beyond the protective level and they, too, tripped-out successively. The 
sequence of events which followed triggered the breakdown of the single 
integrated system into several isolated sections and the subsequent 
blackout which lasted from several minutes in some regions to many 
hours in others, 


While the blackout resulted in considerable hardship and economic 
loss, it has also sounded a warning to the industry as a whole. Our 
economy is becoming increasingly dependent upon electric power and the 
electric power industry, mindful of its responsibilities, must ensure that 
every part of its facilities are as free as possible from interruptions 
from any cause. 


Measures have been taken to prevent a recurrence of the series 
of events which culminated in the blackout. The opinion of experts on 
these measures is summed up in the followings tatement ''While we are 
unable to say that another blackout of similar magnitude is impossible, 
we regard the possibility of a recurrence as remote", 
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Ambursan Dam at Bishop's Falls hydro plant, Exploits River, Newfoundland, 


History of Power Development 


The history of electric power development in Canada has been 
one of remarkable and sustained growth since the beginning of the century. 
The graph on page 7 illustrates the expansion in installed generating 
capacity in hydro and thermal stations that has taken place in the last 
fifty years. Table 1 shows hydro and thermal generating capacity by 
province at December 31, 1965. 


It can be seen from the graph that, although thermal power has 
made a significant contribution towards satisfying the nation's power 
needs, hydro power has carried by far the larger part of the burden. This 
is to be expected when one considers that Canada, in terms of water 
power resources, is one of the most richly endowed nations in the world. 


From a modest total of 133,000 kw. of generating capacity 
installed at the end of 1900, Canada's total installed hydro capacity rose 


TABLE | 


Installed Electric Generating Capacity in Canada 


at 31 December 1965 


Installed Generating Capacity - kw 


Province 
or 
Territory 


British Columbia 2,616,000 1,020,000 3,636,000 
Alberta 445,000 959,000 1,404,000 
Saskatchewan 320,000 648,000 968,000 
Manitoba 1,074,000 339,000 1,413,000 
Ontario 6,064,000 3,217,000 9,281,000 
Quebec 10,339,000 447,000 10,786,000 
New Brunswick 262,000 320,000 582,000 
Nova Scotia 143,000 489,000 632,000 
Prince Edward Island - 58,000 58,000 
Newfoundland 466,000 75,000 541,000 
Yukon Territory 28,000 4,000 32,000 
Northwest Territories 35,000 26,000 61,000 


CANADA 29,394,000 


ZL 192,000 7,602,000 


to the substantial total of almost 21.8 million kilowatts by the end of 1965. 
In the same period, thermal capacity grew to 7.6 million kilowatts. 


The rate of installation of thermal capacity in the early 1900's 
was extremely low and until the late 1940's the part played by thermal 
generating equipment in Canada's power economy was of relatively minor 
importance. On the other hand, improvements in electric power trans- 
mission techniques introduced at the turn of the century and an increasing 
emphasis on larger hydro plants led to a generally accelerating rate of 
development of hydro facilities. 


The noticeable jump in the hydro installation rate in the 1920's is 
a result of the heavy demand for electric power during this prosperous 
period. The drop in power demand in the depression years of the early 
1930's did not show up as a drop in the installation rate until about 1935, 
due to the time lag which is inherent inhydro-electric power development. 
Hydro projects initiated prior to the depression years were completed, 
accounting for the continuation of a high rate of capacity installation up 
until 1935. Thereafter, poor economic conditions reduced the installation 
rate in the period 1935-1939. 


The tremendous demand for power to drive Canada's war 
industries was responsible for the sharp rise in installation of new 
generating facilities between 1940 and 1943. Construction of new facilities 
dropped off in the later war years, however, so that from 1944 to 1947, 

a second flattening in the growth curve is evident. 


Post-war industrial expansion and rapidly-growing residential 
and agricultural developments imposed extremely heavy demands on 
power generating facilities. To stay abreast of these demands required 
the addition of new generating capacity at a rate higher than at any time 
in Canada's history. The sharp increase in installed generating capacity 
that followed could not be satisfied from hydro sources alone and this 
period marks the beginning of an extensive program of thermal plant 
construction, 


Growth in electric power generating capacity in Canada. 


These two generators in the Upper Bonn- 

ington hydro plant on the Kootenay River 

in British Columbia have been in service 
for almost sixty years. 


In the period 1950-1965, the average annual rate of installation of 
both hydro and thermal facilities has been some 1.2 million kilowatts, 
with hydro contributing two kilowatts of new capacity for each kilowatt 
contributed by thermal. It is of interest to note, however, that the 
average increase in thermal generating capacity over the five years from 
1960-1965 has equalled the average increase in hydro capacity and 
promises to surpass it in the not too distant future. 


Current Trends in Power Development 


As has been pointed out earlier, water power traditionally has 
been the\mainisource of electric energy.in Canadam' Phis is: steimeruc 
today. Thermal sources, however, are playing an increasingly important 
role in power supply and undoubtedly will someday supersede water 
power as the main supplier of electric energy. The choice between 
development of a hydro-electric power site and construction of a thermal 
generating station must take into account a number of complex consider - 
ations, the most important of which are economic in nature. 


In the case of a hydro-electric project, finance charges are high 


because of large capital outlays but these are more than offset by low 
maintenance and operating costs, The long life of a hydro plant and the 
dependability and flexibility of operation in meeting varying loads are 
added advantages, Also important is the fact that the water which drives 
the hydro turbine is a renewable resource. 


Probably the most important advantage of the thermal station, 
on the other hand,is the fact that it can be located close to the demand 
area, with a consequent saving in transmission costs. With the current 
trend to large steam stations, however, a certain amount of the flex- 
ibility of location of thermal stations is being lost since large steam units 
require considerable quantities of water for cooling purposes, making it 
essential that they be sited close to an adequate water supply. 


The marked trend to thermal development which became apparent 
in the 1950's can be explained in part by the fact that in many parts of 
Canada, most of the hydro-electric sites within economic transmission 
distance of load centres had been developed and planners had to turn to 
other sources of electric energy. More recently, however, advances in 
extra-high-voltage transmission techniques are providing a renewed 
impetus to the development of hydro power sites previously considered 
£00 remote. 


Large thermal units require a relatively long starting-up time 
-and consequently tend to lack flexibility of operation. They are at their 
most efficient, therefore, in meeting conditions of continuous load. Hydro 
stations, on the other hand, can put generating units online witha minimum 
of delay and hence are admirably suited to supply power to meet the 

peak loads which may occur several times each day. By combining the 
advantages of both hydro and thermal stations in integrated supply 
systems, power producers are now achieving a markedly greater flex- 
ibility of operation, 


The trend towards larger, more economical thermal-electric 
units has a detrimental effect on the amount of reserve capacity required 
to maintain the uninterrupted service that customers have come to 
expect and rely on. It is evident, however, that as the size of an 
Operating system expands through load growth or through interconnection 
with other systems, the size of any one unit in relation to the total 
System capacity becomes less, and the proportion of capacity required 
for reserve is reduced. 


Another trend in development designed to meet the problem of 
varying daily loads is the use of pumped storage. An example is the 
Sir Adam Beck hydro development at Niagara Falls, At this development, 
water taken from the Niagara River above the Falls is carried by means 
of a tunnel and a power canal to the penstocks which supply the main 
generating station on the bank of the Niagara River some distance below 
the Falls. In off-peak hours, surplus power from the main station is 
used to pump water from the power canal into a reservoir maintained at 
a higher level. During peak-load hours, the pumps, which are dual- 


10 | 


purpose units, operate as generators and are driven by water released 
from the reservoir. The pumping-generating units at the Sir Adam Beck 
development make available an extra 176,700 kw. of generating capacity. | 
A pumping-generating station using the same general principal is under 
construction on the Brazeau River in Alberta as part of the 338,440-kw. 
Big Bend hydro development. 


Perhaps the most promising application of the pumping-generating | 
principle is its use in conjunction with nuclear power stations, Nuclear 
units, in common with the larger conventional thermal units, can be used 
most efficiently under conditions of continuous operation. Off-peak 
nuclear power can be used to operate pump-turbine units as previously 
described and the hydro-electric power derived from operating the units 
as generators is available for use during periods of peak demand. 


Utilization of Electric Power 


In 1965, Canada's generating facilities produced a total of 
143,160,958,000 kilowatt-hours of electric energy, after allowing for the 
energy used in the power stations themselves. Of this total, 
116,712,297,000 kwh. was produced in hydro-electric stations and 
26,448,661,000 kwh, in thermal stations. Energy imported from the | 
United States exceeded by 7,407,000 kwh, the energy exported to the | 
United States during the year, bringing to 143,168,365,000 kwh. the total 
energy made available. 


The diagram below illustrates how this energy was used, 
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Chemical and fertilizer plant, Warfield, British Columbia. 


Industry uses approximately 57 per cent of the total electric 
energy made available in Canada; residential and farm use accounts for 
20 per cent and commercial use 14 per cent, The remaining 9 per cent 
is listed under "losses and unaccounted for". Because many power 
producers do not distinguish in their records between residential and 
farm customers, the amount of energy used is shown as a combined 
total. A small amount of energy used for street lighting, slightly less 
than one per cent of the total energy made available, is included in the 
"commercial" category. 


Industries 


About 20 per cent of the total energy made available in Canada is 
used in the mineral industry, including smelting and refining, 18 per cent 
by the pulp and paper industry and 19 per cent by other industries, The 
chemical industry and the primary iron and steel industry together 
consume almost one-half of the total amount used by the "other industries". 


Approximately seventy-five per cent of the energy consumed by the 
mineral industry in Canada is used in the smelting and refining of metals. 


Canada has no known deposits of bauxite but the availability of 
low-cost hydro-electric power has fostered the establishment of an 
aluminum industry which produces one-quarter of the world's supply of 
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this metal, Further evidence of the value of water power to mining 
operations is provided by the fact that Canada's asbestos industry, which 
produces approximately half of the total world supply of asbestos, obtains 
the major part of its power supply from hydro-electric sources, 


The incidence of large water power resources in those regions in 
which the more important mineral deposits have been found has greatly 
facilitated mining development. Recent examples are the nickel mining 
and refining complex at Thompson, Manitoba, which uses hydro power 
generated in the Kelsey plant on the Nelson River, and the iron ore 
mining operations in Labrador supplied by the Twin Falls plant on the 
Unknown River. 


Metal mining, a very important division of the Canadian mining 
industry, is carried on mainly in two physiographic regions, the Western 
Cordillera and the Canadian Shield. In the Western Cordillera, the 
mountainous topography and the relatively high amounts of precipitation 
favour the development of water power. In the Canadian Shield, which is 
a Precambrian formation stretching in a wide sweep around Hudson Bay 
from the Mackenzie River basin to the eastern tip of Labrador, heavy 
glaciation in recent geological times has formed river systems which are 
comparatively young and are characterized by large numbers of lakes 
connected by short river sections with numerous rapids and falls suitable 
for development as hydro-electric power sites. 


The pulp and paper industry in Canada is one of the world's great 
industrial enterprises, Total mill capacity for the production of newsprint 
paper is considerably greater than that of any other country in the world 
and in total production of wood pulp, Canada is second only to the United 
States, 


Pulpwood enroute to the mills is 
a familiar sight in many parts of 
Canada, 


The fact that over 90 per cent of the manufactured newsprint is 
exported gives some indication of the importance of the industry to 


Canada's export trade program. 


By far the larger portion of the energy used in the pulp and paper 


industry is derived from water power. 


Power and Population 
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The figures in ‘Table Z illustrate for each Province and Territory, 
and for Canada as a whole, the estimated population, the net total electric 
energy generated and the per capita electric energy generated, 


TABLE 2 


Power and Population - 1965 


Net Total Per Capita 


meme | esmana | Baste. | Ec 
Territory Pa ce ened ie teen, 
1,000's kwh kwh 

British Columbia 1,818,000 RSG Za OO 
Alberta 1,454,000 5,496,395 3,780 
Saskatchewan 953,000 3,689,069 3,870 
Manitoba 960,000 5,513,379 5,740 
Ontario 6,794,000 44,733,205 6,580 
Quebec 5,692,000 56,902,219 10,000 
New Brunswick 625,000 2,953,690 4,730 
Nova Scotia 760,000 2,605,238 3,430 
Prince Edward Island 108,000 136,591 1,260 
Newfoundland 501,000 ap MN TE DO) TA 5,420 
Yukon and N.W.T. 40,000 25 56 6,280 


CANADA 


During 1965, a net total of 143,161 million kilowatt-hours of 


19,705,000 143,160,958 


electric energy was generated by the electric industry, about 57 per cent 


of the amount which in theory could be generated if the 29,394,000 kw. of 


generating capacity installed at the end of 1965 was operating 


continuously. 
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Water Power Resources of Canada 


Table 3 presents a summary of developed water power in Canada 
and an estimate of undeveloped water power potential, based on records 
maintained by the Water Resources Branch. 


TABLE 3 


WATER POWER RESOURCES OF CANADA 


at 31 December 1965 


Undeveloped Water Power Developed 

Water Power 
Province Available Continuous Power at 88% Efficiency Installed 
“ Generating 


kw 


British Columbia 4,946,000 16,635,000 24,665,000 2,616,000 
Alberta 895,000 3,244,000 4,866,000 445,000 
Saskatchewan 773,000 1,298,000 1,559,000 320,000 
Manitoba 2,964,000 5,501,000 5,853,000 1,074,000 
Ontario 467,000 1,102,000 1,663,000 6,064,000 
Québec 8,500,000 25,800,000 32,500,000 10,339,000 
New Brunswick 62,000 221,000 497,000 262,000 
Nova Scotia 21,000 112,000 165,000 143,000 
Prince Edward Island - 1,000 2,000 - 

Newfoundland 1,240,000 3,635,000 4,871,000 466,000 
Yukon Territory 664,000 3,237,000 5,689,000 28,000 
Northwest Territories 864,000 23252000 BS ac 000 35,000 


(a) - Power equivalent of flow available 95 per cent of the time. 
(b) - Power equivalent of flow available 50 per cent of the time. 


(c) - Power equivalent of arithmetical mean flow. 


NOTE: The totals of undeveloped water power for British Columbia 
and Yukon Territory published in the 1964 issue of Electric 
Power in Canada were in error. The figures shown in Table 3 
above incorporate an appropriate correction. 


Previously, the Branch followed the practice of presenting 
combined estimates of developed and undeveloped power at Canada's 
known water power sites under the general heading ''Available Continuous 
Power'', The method of presenting these statistics adopted in Table 3 is 
considered to be of more practical value, Estimates of available power 
are shown for undeveloped sites only; for developed sites the total 
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The 109-foot Alexandra Falls on the Hay River, Northwest Territories. 


generating capacity actually installed is indicated. It should be empha- 
sized that the capacity installed at an existing hydro-electric development 
frequently is in excess of the continuous power available at the site, The 
relationship between installation and available power is explained more 
fully later in this section, 


Undeveloped Water Power 


Column 2 of Table 3 lists the estimated continuous power ordi- 
narily available during periods of low discharge under existing conditions 
of river flow. These estimates are based upon Q95, which is the natural 
or modified flow available 95 per cent of the time. 


Column 3 lists the estimated dependable maximum power based 
upon Q50, the natural or modified flow available for at least 50 per cent 
of the time. 


Column 4 lists the estimated dependable maximum power based 
on Qm, the arithmetical mean flow, 


On rivers for which flow records are sparse or non-existent, 
estimates of flow are made from available information relating to runoff 
in the same general area. 


As a rule, the figures of undeveloped water power at the various 
rates of flow reflect only the potentials of undeveloped sites which at 
present are considered feasible for development, Preliminary figures 
for Québec supplied by the Quebec Department of Natural Resources, 
however, reflect the net river power potential which would result from 
development of the entire head available on that province's rivers, 


It should be emphasized that the figures of undeveloped water 
power in Columns 2 and 3 represent only the minimum water power 
possibilities in Canada, The reason for this is that the estimates are 
based upon existing river flows, which for the most part do not reflect 
the benefits of streamflow regulation that would result from the develop- 
ment of storage potential. The figures in Column 4, on the other hand, 
are determined from the arithmetical mean flow and represent the power 
which would be obtainable if the entire flow in the river could be regulated 
to provide a continuous flow of constant magnitude, It can readily be 
seen that, because the latter condition assumes complete regulation, 
estimates of potential based upon arithmetical mean flow will, if other 
pertinent factors are neglected, exceed the amount of installed capacity 
that might be expected to be installed at the site, particularly where little 
or no storage is available. Recent experience in the development of 
water power sites, however, has indicated that in fact, the generating 
capacities installed at many sites are very considerably in excess of what 
might be dictated by even the arithmetical mean flow. 


Maynard Falls on the English River, Ontario. 


Aerial view of the Yukon River south of 
Stewart River, Yukon Territory. 


Estimates of the magnitude of undeveloped water power resources 
have been revised substantially upwards as a result of a recent major 
review of the water power inventory of Canada. The estimates will 
continue to be revised from time to time as more complete information 
becomes available, particularly on rivers in the more remote northerly 
areas, 


Several major river diversion possibilities exist, particularly in 
British Columbia, where topographical conditions make possible such 
rearrangements of flow. The estimates of potential of British Columbia's 
undeveloped hydro resources have been altered recently to include figures 
based upon the diversion of rivers which, if they are developed at all, 
will almost certainly be developed on a combined-river basis. 


Developed Water Power 


The figures of installed generating capacity shown in Column 5 of 
Table 3 are based upon the manufacturer's rating in kilowatts as shown 
on the generator name-plate, or derived from the rating where it is 
indicated in kilovolt-amperes. 


The maximum economic installation at a power site can be 
determined only by careful consideration of all the conditions and cir- 
cumstances pertinent to its individual development. It is the usual 
practice, however, to install units which have a combined capacity in 
excess of the available continuous power at Q50, and frequently in excess 
of the power available atQm. There are a number of reasons for this, 
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The excess capacity may be installed for use at peak-load periods, to 

take advantage of periods of high flow, or to facilitate plant or system 
maintenance. In some instances, storage dams have been built subsequent 
to initial development to smooth out fluctuations in river flows. In other 
cases, deficiencies in power output during periods of low flow have been 
offset by auxiliary power supplied from thermal plants, or by inter- 
connection with other plants which operate under different load conditions 
or are located on rivers with different flow characteristics, 


The extent to which the installed capacity exceeds the available 
continuous power at the various rates of flow thus is dependent upon the 
factors which govern the system of plant operation, and varies widely in 
different areas of the country. In some developments, the difference may 
amount to séveral hundred per cent. For this reason, discretion should 
be used in comparing the figures in Column 5 with those in Columns 2, 3 
or 4, as available continuous power and installed capacity are not directly 
comparable, As a rough guide, however, it may be assumed that the 
power equivalent of the flow at Q50 represents an approximate, if con- 
servative, estimate of hydro generating capacity remaining to be installed 
in Canada. 


Water Power Distribution in Canada 


Table 3 indicates the distribution of undeveloped water power 
resources and installed generating capacity in Canada. A review of the 
table shows that substantial amounts of water power have been developed 
in all provinces except Prince Edward Island, where water power 
resources are meagre. As the development of Canada's natural re- 
sources proceeds, the fortunate incidence of water power in proximity 
to mineral deposits, pulpwood and other natural resources becomes in- 
creasingly apparent, There is little doubt that the existence of large 
amounts of potential hydro power on northern rivers will prove to be a 
factor of prime importance in the eventual realization of the natural 
wealth of Canada's north. 


BRITISH COLUMBIA, traversed by three distinct mountain ranges 
and with, generally speaking, a high rate of precipitation, has many 
mountain streams which offer abundant opportunity for the development of 
hydro-electric power. In terms of recorded available water power re- 
sources, developed and undeveloped, the province ranks second in Canada 
and in the amount of generating capacity installed, is exceeded only by 
Québec and Ontario. 


Notable for the magnitude of their power potential are such rivers 
as the Columbia, Fraser, Peace and Stikine., Up to the present, however, 
hydro-electric developments on smaller rivers in the southern part of 
the province have been called upon to satisfy the major load requirements 
of British Columbia, The immense power resources of the Peace River 
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_ are now being harnessed and by 1968 will supply energy to the southern 

| part of the province. Development of the Columbia River, now well under 
| way, is designed to provide initially three huge storage reservoirs and 
eventually to make available a significant amount of "at site!! power in 
the Canadian portion of the basin, 


} 
| 


The foremost producer and distributor of electric power in 
British Columbia is the provincially-owned British Columbia Hydro and 
Power Authority. 


In ALBERTA, the principal hydro-electric developments are 
located on the Bow River and its tributaries, and from these developments, 
Calgary Power Ltd. serves most of the southern part of the province. 

In 1965, energy from a large hydro unit on the Brazeau River in the 
headwaters of the North Saskatchewan River came on line, augmenting 
the energy from the Bow River plants. Substantial water power re- 
sources are located in northern regions of the province, and although 
these are somewhat remote from present centres of population, the 
advent of extra-high-voltage transmission has enhanced the prospect of 
their development. 


Bearspaw hydro development on the Bow River, Alberta, 


In SASKATCHEWAN, large water power resources exist in the 
central and northern parts of the province, principally on the Churchill, 
Fond du Lac, and Saskatchewan Rivers. In 1963, power from Squaw 
Rapids, the first hydro development on the Saskatchewan River, was fed 
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into the transmission network of the provincially-owned Saskatchewan 
Power Corporation, which serves the more settled areas of the province. 
These areas previously had been served by electric power from thermal- 
electric plants fuelled by coal, oil or natural gas, while hydro-electric 
power generated in the province had been used almost exclusively for 
mining purposes in northern areas, 


McArthur generating station on the Winnipeg River, Manitoba. 


Of the three Prairie Provinces, MANITOBA, with immense hydro- 
electric capabilities on the Winnipeg, Churchill, Nelson and Saskatchewan 
Rivers, is the most generously endowed with water power resources. 
Until recently, hydro-electric generating stations on the Winnipeg River 
supplied most of the electric power requirements in southern Manitoba. 
Manitoba Hydro's high-voltage, long-distance transmission lines, how- 
ever, will carry ever-increasing amounts of power south from hydro- 
electric stations on northern rivers to help meet the province's 
constantly growing power demands. 


Almost all of the sizeable water power potential in ONTARIO, 
within easy reach of load centres has been developed and planners have 
been looking to the more remote sites as new sources of supply. Centred 
in the northeastern region since 1958, construction activity is adding the 
final touches to this stage of the James Bay power complex, whose 
development has been made feasible through recent improvements in 
long-distance transmission techniques. Activity is shifting back, however, 
from the James Bay region to the more southerly areas where several 
sites suitable for the development of peaking power are under construction 
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or extension. Several other sites are under investigation in the region 
north of Lake Huron and in the headwaters of the Ottawa River basin, 
Most of the hydro-electric power produced in the province comes from 
the generators of the Hydro-Electric Power Commission of Ontario, 
Canada's largest power producing and distributing organization. 
Ontario's largest generating station is located on the Niagara River at 
Queenston, where the Sir Adam Beck - Niagara Generating Stations Nos. 1 
and 2, and the associated pumping - generating station have a combined 
generating capacity of 1,804,200 kw. In addition to the power generated 
in its own plants, the Commission purchases large amounts of electric 
power generated outside the province, chiefly in Québec. 


QUEBEC is richest of all the provinces in water power resources, 
possessing more than 40 per cent of the total recorded for Canada. 
Québec also leads in developed water power - its present installation 
of 10.3 million kilowatts representing about 48 per cent of the national 
total. The largest single hydro-electric installation in Canada is the 
Québec Hydro-Electric Commission's 1,574,260-kw. Beauharnois 
development on the St. Lawrence River. Alsonotable are the Commission's 
Bersimis I development on the Bersimis River with an installed capacity 
of 912,000 kw. and the Aluminum Company of Canada Limited 742,500-kw. 
Chute des Passes plant on the Peribonka River, A major power scheme 
which represents a significant advance in the development of Québec 
hydro-electric resources is now under construction. This scheme, 
involving the harnessing of the headwaters of the Manicouagan and 
Outardes Rivers, will permit the eventual installation of some 5,8 million 
kilowatts on the two rivers. 


Power production in the province is facilitated by the regulation 
of streamflow by the Québec Department of Natural Resources through 
the storage dams which it owns and operates. In 1965, some of the 
responsibility for regulation was transferred to the Québec Hydro- 
electric Commission, 


Chute-a-la-Savanne hydro plant on the Peribonka River, Quebec. 


Above: 


Brunswick, 


Left: 


plant. 


The water power resources of NEW BRUNSWICK and NOVA 
SCOTIA, although small in comparison with those of other provinces, 
are a valuable source of energy and make a substantial contribution to 
the economies of the two provinces, Numerous rivers in both provinces 
provide moderate-sized power sites either within economic transmission 
distance of the principal cities and towns or advantageously situated for 
use in development of the timber and mineral resources, These 
provinces are also favoured with abundant indigenous coal supplies. 
In PRINCE EDWARD ISLAND, there are no large streams and water 
power plants are limited in size to those used to operate small mills. 


The water power resources of NEWFOUNDLAND, determined on 
the basis of the limited available streamflow data, are estimated to be © 
of very considerable magnitude, On the island, although the length of the 
rivers is generally not great, topography and runoff are favourable for 
hydro-electric power development. Of the substantial capacity installed, 
a very large portion serves the pulp and paper industry. In Labrador, 
the Churchill River and its tributaries, for the most part undeveloped, 


Tobique hydro plant on the Tobique River, New 


The first channel of the fishway constructed 
around the 80-foot highdam at the Tobique hydro 
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constitute one of the largest sources of water power in Canada, 


The YUKON TERRITORY and NORTHWEST TERRITORIES, which 
together comprise most of Canada's northland, possess extensive water 
power resources. Power from present developments is used almost 
exclusively to satisfy the needs of local mines and adjacent settlements. 
Due to the lack of developed native fuel sources and to transportation 
difficulties, water power is of special importance in the development of 
mining areas such as Yellowknife in the Northwest Territories and Mayo 
in Yukon Territory. In 1948, to encourage the development of the re- 
sources of northern Canada, the Federal Government established what 
is now the Northern Canada Power Commission, tobe responsible for 
the construction and management of public utility plants, The Deputy 
Minister of Northern Affairs and National Resources is Chairman of the 
Commission and the Director of the Water Resources Branch is a 
Member. 


In MUKON TERRITORY ,niost)of the resources are located on the 
Yukon River and its tributaries, The possibility exists of diverting the 
headwaters of the Yukon River through the Coast Mountains and concen- 
trating the head in a development near tidewater in northern British 
Columbia. Such a development, however, would affect adversely the 
potential of sites on the main river. 


Resources in the NORTHWEST TERRITORIES have not been 
surveyed to the same extent as those in Yukon Territory, but they are 
nevertheless known to be of considerable magnitude, Extensive water 
power resources exist on rivers flowing into Great Slave Lake and the 
Mackenzie River. Of major significance is the hydro-electric potential 
of the South Nahanni River, which drains to the Mackenzie River via the 
Liard River. On the basis of preliminary investigations, it is estimated 
that, with total regulation and complete use of the head susceptible of 
development, the hydro-electric potential of the South Nahanni River 
would total close to one million kilowatts, Indications are that the rivers 
draining the District of Keewatin, north of Manitoba, also will contribute 
materially to the total power potential of the Northwest Territories, 


Thermal Power Development in Canada 


The incidence of immense water power resources in Canada and 
the brisk pace of their development has tended to overshadow the very 
considerable contribution being made by thermal energy in the nation's 
power economy. At the end of 1965, the total installed thermal generating 
Capacity in Canada was 7,602,000 kw., about 26 per cent of the total of 
all electric generating capacity in the country. The fact that energy 
Produced in thermal plants during the year accounted for only 18 per cent 
of the total may be attributed in part to the fact that a considerable 
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amount of the capacity installed is maintained for stand-by purposes, 


As has been stated earlier in this report, however, the current 
emphasis on thermal plant construction is one which is likely to continue 
and to become more marked as development of the nation's water power 
reserves becomes more complete. 


Conventional Thermal Power 


Thermal Generating Stations 


Approximately 85 per cent of all the conventional thermal power 
generating equipment in Canada is driven by steam turbines, The 
magnitude of the loads now being carried by steam plants has led to the 
installation of steam units with capacities as high as 300,000 kw, Even 
larger units of 500,000-kw. capacity, will go into service within the next 
two or three years, The remainder of the load is carried by gas turbine 
and internal combustion equipment, The flexibility of internal com- 
bustion engines make this type of equipment particularly suitable for 
meeting power loads in smaller centres, especially in the more isolated 
areas, 


The figures in Table 1 indicate that the provinces of Alberta, 
Saskatchewan, Nova Scotia and Prince Edward Island depend upon thermal 
capacity for most of their power requirements, New Brunswick has 
slightly more thermal than hydro. In Ontario, where the present hydro 
capacity is about twice the thermal, forecasts based upon present con- 
struction schedules indicate that by the early 1970's the province's total 
installed thermal capacity will have overtaken hydro, 


Columbia. 


Steam turbo-generator at Harmac 
thermal plant, Nanaimo, British 


Thermal generating station and central 
steam heat plant, Winnipeg, Manitoba. 


More than half of BRITISH COLUMBIA'S thermal generating 
Capacity is installed in three plants located in the Vancouver area, The 
capacity of the largest of these plants, the 450,000-kw. Burrard 
generating station, is expected to be increased to 600,000 kw. by 1967. 
The addition of a further 300,000 kw. at Burrard may, however, be 
delayed by the availability of Peace River power in 1968. 


The incidence of vast fuel resources in ALBERTA accounts for 
the emphasis on thermal power generation in the province. Alberta's 
largest thermal plants are the 330,000-kw. gas turbine and steam station 
at Edmonton and the 282,000-kw. Wabamun steam station. While large 
amounts of both hydro and thermal capacity are now under construction, 
development projected over the next few years will be predominantly 
thermal. 


Until recently, SASKATCHEWAN has relied upon thermal capacity 
to satisfy the needs of the more settled areas, hydro-electric power 
generated in the province being used almost exclusively for mining 
purposes in northern areas, Within the last few years, however, develop- 
ment of storage on the South Saskatchewan River has fostered the 
development of hydro-electric power on the main Saskatchewan River. 

At present, the province is concentrating on the installation of additional 
hydro capacity on the Saskatchewan and South Saskatchewan Rivers but 
has also awarded contracts for major extension to the Boundary Dam 
thermal station, 


MANITOBA supplements its predominantly hydro-based power 
supply with a substantial amount of thermal capacity. At the present 
time, however, the emphasis is on development of the province's 
Water power resources, 


Thunder Bay thermal plant, Fort William, Ontario. 


ONTARIO has more thermal capacity than any other province in 
Canada. The thermal capacity installed in the province at the end of 1965 
totalled 3,217,000 kw., approximately 42 per cent of the national total. 
With another 3.2 million kilowatts of conventional thermal capacity and 
1.4 million kilowatts of nuclear thermal capacity scheduled for service 
in Ontario in the period 1966-1971, the province's share of the national 
total promises to increase considerably. Until 1965, Ontario Hydro!'s 
1,200,000-kw. Richard L. Hearn generating station near Toronto was the 
largest thermal station in Canada. In 1965, the capacity of Ontario 
Hydro's Lakeview plant also was raised to 1,200,000 kw, Lakeview, 
scheduled for expansion to 2.4 million kilowatts by 1968, consists of four 
300,000-kw. units, the largest in operation in Canada, Larger units of 
500,000 kw. each are planned for the Commission's Lambton station 
designed for a total capacity of 2 million kilowatts in four units, for 
installation between 1968 and 1971. A modest but unique addition to 
Ontario Hydro's generating resources was effected late in 1965 with the 
installation of six oil-burning combustion turbine generator sets. Located 
at Toronto and Sarnia, the combine capacity of 95,000 kw. will be used 
only to provide standby service and operational flexibility in the event 
of equipment outage. The Commission states that the "power packages" 
are gaining wide acceptance among supply utilities for standby purposes 
and more units are to be installed in the future. 


The abundance of QUEBEC'S water power wealth, much of it 
within economic transmission distance of existing demand areas, has 
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tended to limit the applications of thermal power to specific local use, 
However, the growing emphasis on thermal power in other parts of 
Canada, is also beginning to be apparent in Québec, where thermal 
capacity will not only help guarantee an adequate power supply in the face 
of increasingly heavy demands but also render the almost exclusively 
hydro-electric base more flexible through integrated operation, The 
second unit of a large thermal plant went into operation at Tracy near 
Sorel in 1965 and a second large plant is planned for service in the Gaspé 
region by 1970. 


Most of the energy generated in thermal-electric utility plants in 
NOVA SCOTIA is derived from coal, with a smaller amount from 
petroleum fuels, In NEW BRUNSWICK, however, petroleum fuels provide 
slightly more than half of the thermal-electric energy, PRINCE EDWARD 
ISLAND depends almost exclusively on thermal sources for its power 
supply; almost all the province's generating capacity is oil-fuelled, With 
the exception of several sizeable plants inSt. John's and Grand Falls, most 
of the thermal-electric capacity in NEWFOUNDLAND is made up of 
relatively small units used to supply power to small, often isolated 
communities. With the wealth of water power readily available in the 
province, it is not likely that Newfoundland will experience the need for 
large thermal stations for some time to come, 


Courtenay Bay thermal station, Saint John, 
New Brunswick, 
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Until 1965, most of the power requirements of the NORTHWEST 
TERRITORIES were satisfied from thermal sources. However, com- 
missioning of the Twin Gorges hydro station on the Taltson River in 1965 
has altered the balance in favour of hydro. In YUKON TERRITORY, 
hydro is the main source of supply. Most of the thermal-electric energy 
in the Territories is generated by small diesel units, 


FUELS 


Canada has been favoured by nature not only with abundant water 
power resources, but with exceedingly generous supplies of the fuels 
from which energy can be produced. Most important of these are coal, 
petroleum, natural gas and the radio-active ores used to fuel nuclear 
reactors, 


Most of Canada's coal, which is by far the country's most abundant 
fuel resource, is found in the western provinces, chiefly Alberta, Smaller 
quantities occur in the Maritime provinces of Nova Scotia and New 
Brunswick, As with coal, practically all of Canada's oil and natural gas 
reserves are located in the western provinces, with the greatest con- 
centration in Alberta. The highly populated, industrial areas of southern 
Ontario and Québec are largely devoid of indigenous fuel supplies and 
have to rely upon fuels imported from other provinces and from outside 
Canada, Uranium, the fuel used in Canada's reactors, is available in 
considerable quantity in both eastern and western Canada, 


In 1963, the latest year for which statistics are available, 69 per 
cent of the total energy produced in thermal-electric utility plants was 
derived from coal, Gas, most of which is natural gas, accounted for 
23 per cent and petroleum fuels, 8 per cent. 


Ontario burned most of the coal used, with Saskatchewan, Nova 
Scotia and Alberta accounting for most of the remainder. Almost all of the 
gas was used in western Canada, principally in Alberta, Petroleum fuels 
were used in every province in Canada. New Brunswick accounted for the 
largest quantity of petroleum fuels used, followed by Saskatchewan, 
Prince Edward Island and Nova Scotia in that order. 


Nuclear Thermal Power 


Commercial electric power generated from the heat of nuclear 
reaction became a reality in Canada in 1962 when the 20,000-kw, Nuclear 
Power Demonstration station at Rolphton, Ontario, fed power for the first 
time into a distribution system in Ontario. The NPD station is the fore- 
runner in a series of increasingly large nuclear stations that will 
shoulder more and more of Canada's rapidly growing power loads. 


Research into reactor design and the application of nuclear 
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energy in the electric power field are among the more important respon- 
siblities of Atomic Energy of Canada Limited, a Government of Canada 
Crown Company incorporated in 1952. 


CANDU REAG TOR! 


AECL has expended great effort on the development of the CANDU 
reactor, which uses natural uranium as a fuel and heavy water as the 
moderator. By using heavy water as the moderator, a high energy yield 
can be obtained from natural uranium and since natural uranium is a 


low-cost nuclear fuel, the cost of fuel is a minor component in the cost 
of producing power. Natural uranium has the added attraction of being 
available in commercial quantities in Canada, 


The Canadian nuclear power reactor also offers the simplest of 
nuclear fuel cycles. Sufficient energy can be extracted from the fuel so 
that the economics of the system do not require a value to be placed on 
the spent fuel, There is, therefore, no need to carry out costly chemical 
processing of the spent fuel unless the worth of the remaining contained 
fissile material becomes sufficiently high to make chemical processing 
an economic proposition, The spent fuel is an ideal package for simple 
underwater storage and no large volume of highly radio-active liquids 
from a chemical processing plant has to be handled and contained. 


NUCLEAR POWER STATIONS 


The Nuclear Power Demonstration station, previously mentioned, 
has been used extensively to demonstrate the ability of the system to 
operate at a high capacity factor and to determine the nature and pre- 
dictability of outages. Fuel changes while the system is in operation 
have become routine and a considerable amount of research into the 
sources of heavy water losses has been carried out. As a result of this 
research, losses have been cut considerably and the NPD is demonstrating ~ 
that a very acceptable heavy water loss rate is attainable. | 


At Douglas Point on the shore of Lake Huron, the country's first 
full-scale nuclear power station is under construction, The station, 
being built with the co-operation of Ontario Hydro, will house a 
200,000-kw. CANDU reactor and will produce first power in 1966. 


Experience gained in the design and operation of the CANDU 
reactor has encouraged the development of even larger units and plans 
have been announced for the construction of the two-unit, 1,080,000-kw. 
Pickering nuclear station, to be built near Toronto, with in-service dates | 
for the two units scheduled for 1970 and 1971. | 


1, Atomic Energy of Canada Limited, Annual Report 1963-64. 
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NUCLEAR RESEARCH IN CANADA 


The principal centre for nuclear research and development in 
Canada is at AECL's Chalk River Laboratories in Ontario. Comple- 
menting the Chalk River Establishment is the Whiteshell Nuclear 
Research Establishment at Pinawa, Manitoba. 


At the former, the NRX research reactor has been in operation 
since 1947 and the larger NRU research reactor since 1957. At 
Whiteshell, the new WR-1 reactor was scheduled for operation late in 
1965. In these research reactors, reactor fuels, coolants and other 
materials can be rigorously tested under conditions comparable to or 
even more severe than those that would be experienced in a nuclear 
power reactor, 


Electric Power Transmission 


In the early days of the power industry in Canada, power systems 
were small and far apart and were designed to supply specific local 
needs, The nature of the loads handled by these systems was not such 
as to warrant the expense of interconnection between systems. As time 
went on, however, the loads increased and changed in nature, the systems 
grew in size and improved techniques reduced transmission costs, The 
benefits of interconnection to integrate smaller power systems were re- 
appraised in the light of changing conditions and were found to offer 
advantages which far outweighed the costs, 


The resulting amalgamation of the small systems into larger 
operating groups has gone on steadily and today most of the power 
produced in Canada comes from generating stations which are components 
in the large integrated and often interconnected power systems operated 
by power utilities and companies in the various provinces, 


The integral role of power transmission in the process is obvious, 
In the days of small, self-contained power systems, it was not necessary 
to carry power over great distances and low operating voltages were 
adequate, With the increase in transmission distances from the point of 
generation to the point of distribution and thence to the user, transmission 
methods had to be improved and operating voltages increased. Moreover, 
the growth in power demand was forcing power producers to consider the 
development of hydro-electric sites previously considered to be outside 
the economic transmission radius, adding impetus to research in the 


field of extra-high-voltage (EHV) transmission. 


This research has resulted in a successive stepping up of trans- 
mission voltages. In 1965, another first in the annals of the electric 
industry was recorded when a 735-kv. transmission line was energized 
to carry power southward from the Manicouagan-Outardes hydro complex 


rld's highest a.c, transmission voltage, 735 kilovolts, 
ed for the first time in Canada in 1965 to transmit 
from the Manicouagan-Outardes hydro complex in 
toload centres in the Quebec City and Montreal areas, 
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sulator assembly weighing over eight tons. 
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in Québec. This line, which operates at the highest AC voltage in 
commercial use anywhere in the world,is the forerunner of three such 
lines, each 365 or 375 miles long, designed to supply load centres in 
Québec City and Montreal. Elsewhere in Canada, there are in operation 
or under construction, a number of transmission lines designed for 
operation at voltages of 500 kv. or more. In British Columbia, two 
500-kv. lines connect the British Columbia Hydro and Power Authority 
system with the Bonneville Power Administration system in the State 

of Washington. The lines are being operated for the present at 230 kv. 
Power from the Peace River will be carried to the Lower Mainland of 
British Columbia via a 574-mile, 500-kv. line, at present under construc- 
tion. The southern limit of construction of the EHV line from the hydro 
plants in the James Bay watershed is moving steadily closer to Toronto. 
When the entire 440-mile line is complete in August 1966, energy will be 
fed from the Pinard collector station to the Toronto area at 500 kv, 


It is obvious that, with the large increase in transmission dis- 
tances, transmission costs will represent a much higher factor in the 
total cost of supplying power. The search for economics has led to 
many improvements not only in the materials used but also in tower 
erection and cable stringing methods. Guyed aluminum V-shaped or 
Y-shaped transmission towers are being used increasingly where the 
terrain is suitable in place of self-supporting towers and erection costs 
are being lowered by using helicopters to transport tower sections to the 
site and for tower assembly. The use of helicopters for spraying for 
bush control on line right-of-way and for line inspection and maintenance 
is becoming more widespread. 


At present, interconnections of from 66 kv. to 230 kv. exist 
between systems in Alberta and British Columbia; between Saskatchewan, 
Manitoba and the northwestern Ontario system; the interconnected north- 
eastern and southern Ontario systems and Québec, and between New 
Brunswick and Nova Scotia. 


There are important international interconnections between 
British Columbia and the State of Washington; Ontario and the State of 
Michigan; Ontario and the State of New York; Québec and the State of 
New York, and between New Brunswick and the State of Maine. 


PROGRESS IN DEVELOPMENT - 1965 
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Construction at Lakeview thermal station near Toronto, Ontario, passes halfway mark in 1965, 


General Review 


The year 1965 saw Canada's electric power generating capacity 
increase by the massive total of 2,242,000 kw. Hydro capacity accounted 
for 1,434,000 kw. and thermal for the remaining 808,000 kw. With the 
exception of 1959, when nearly 2,500,000 kw. of new capacity went into 
service, the 1965 increase is the highest ever recorded and almost 
triples the 1964 total of 754,000 kw. The new capacity that saw initial 
service in 1965 boosted the nation's total installed generating capacity 
to 29.4 million kilowatts, 21.8 million kilowatts of which is hydro and the 
remaining 7.6 million thermal. 


On the basis of present estimates, almost 1.8 million kilowatts 
of new generating capacity will go into service in 1966, 883,000 kw. of 
this in hydro plants and 875,000 kw. in thermal stations. Including the 
new capacity scheduled for 1966, Canada's power producers have under 
construction or have scheduled a total of 16.5 million kilowatts which 
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will come into service within the next few years. Hydro capacity will 
account for 9.7 million kilowatts of this total and thermal the remaining 
6.8 million. None of these estimates, however, includes any of the vast 
water power potential that may eventually be developed on the Churchill 
River in Labrador, the Nelson River in Manitoba or the Columbia River 
in British Columbia, 


HY DRO-ELECTRIC DEVELOPMENTS 


Major hydro-electric developments were under construction 
during 1965 in almost every province in Canada, The largest of these 
were the Portage Mountain development on the Peace River in British 
Columbia and the giant Manicouagan-Outardes hydro complex in Québec, 


The generating station at Portage Mountain, designed for a 
capacity of 2,270,000 kw., will house the greatest concentration of power 
generating facilities in Canada, 


In Québec, the construction program on the Manicouagan and 
Outardes Rivers brought 755,000 kw. of new capacity into operation in 
1965. The present 1,000,000 kw. of installed capacity on these two rivers 
will eventually reach almost 6,000,000 kw. 


Construction of the 459,000-kw. Bay d'Espoir development on the 
Salmon River in Newfoundland and the Mactaquac development on the 
Saint John River in New Brunswick went ahead on schedule during 1965. 
There is as yet no indication, however, of when the development of the 
four million kilowatts of hydro capacity at Churchill Falls on the 
Churchill (Hamilton) River will proceed. 


On the prairies, the Big Bend development on the Brazeau River 
in Alberta went into operation with 144,000 kw. of generating capacity. 
Scheduled for 1966 is an additional 175,000 kw. In Manitoba, 330,000 kw. 
of new capacity went into service at Grand Rapids on the Saskatchewan 
River, In the Northwest Territories, the single-unit, 18,000-kw. Taltson 
hydro development was brought into operation. Although very much 
smaller than most other hydro plants presently under construction in 
Canada, the Taltson plant nevertheless should prove a great boon to 
mining development in the Great Slave Lake region, 


THERMAL-ELECTRIC DEVELOPMENTS 


The 1965 thermal-electric installation of 809,000 kw. was the 
greatest amount of thermal generating capacity ever to go into service 
in a single year in Canada. An even larger total — 875,000 kw. of new 
capacity — is expected to see initial service in 1966. The latter will 
include 200,000 kw. of nuclear-electric capacity. The consistently high 
rate of thermal capacity installation over the last few years is an 
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jindication of the growing dependence upon thermally-generated electric 
‘energy. The current emphasis on thermal capacity is due in part to 
“recognition of the flexibility of operation offered by integrated power 
_systems using both hydro and thermal equipment. It is due in part also 
_to economic and technical considerations involved in transmitting over 
long distances the potential output of large undeveloped hydro sites 
located in northern areas, 


CONVENTIONAL THERMAL STATIONS 


Largest of the new conventional thermal units installed in 1965 
was the 300,000-kw, unit at Lakeview Station near Toronto, Ontario, 
_Lakeview's ultimate capacity of 2,400,000 kw. — double its present 
‘capacity -— will be reached by 1968. 


A single 150,000-kw. unit was installed in the Burrard steam 
plant near Vancouver, British Columbia and a unit of the same rating at 
the Tracy steam plant near Sorel, Québec. The present capacity at 
Burrard is 450,000 kw. and at Tracy, 300,000 kw. In each case, the 
ultimate capacity will be double the existing capacity. 


At Tuft's Cove in Nova Scotia, a 100,000-kw. single-unit thermal 
plant was placed in service in 1965, The generating capacity at Tuft's 
Cove may eventually exceed 500,000 kw. 


The planned installation of four 500,000-kw. units at the Lambton 
thermal station, now under construction near Sarnia, Ontario, is evidence 
of the trend to very large steam units. The four huge units will be 
brought into service at the rate of one each year from 1968 to 1971 and 
will be the largest in operation in Canada. 


NUCLEAR THERMAL STATIONS 


Canada's first commercial nuclear-electric power became 
available in 1962 when the Nuclear Power Demonstration Station (NPD) 
at Rolphton, Ontario, went into operation. Three years of successful 
operation at Rolphton have demonstated the soundness of the design and 
established confidence in the CANDU reactor. 


The first full-scale nuclear-electric power station in Canada will 
go into service in mid-1966 at Douglas Point on the eastern shore of 
Lake Huron with a generating capacity of 200,000 kw. Just east of 
Toronto, on the shore of Lake Ontario, a site is being readied for con- 
struction of the huge Pickering Nuclear-Electric Station. The Pickering 
station, to be equipped initially with two 540,000-kw. units, scheduled for 
1970 and 1971, will be the first of many large nuclear-electric stations 
which can be expected to shoulder more and more of Canada's constantly- 
growing electric power loads, 


42 


ELECTRIC POWER TRANSMISSION 


The need to transmit power over increasingly great distances has 
provided the impetus for extensive research in transmission equipment 
and techniques, As a result, line voltages of 230 kilovolts (kv.) are now 
common throughout Canada and within the last few years a number of 
transmission lines for use at 500 kv. have been erected. A new milestone 
was passed in 1965 with the coming into service of the first of three 735-ky, 
AC transmission lines designed to carry powerfromthe Manicouagan- 
Outardes hydro complex in Québec to load centres in the Montreal area, 
The line voltage of 735 kv. is reported to be the highest in commercial 
use anywhere in the world. 


The successful transmission of power over long distances has 
stirred a great deal of interest in the possibility of establishing a 
national power grid which would interconnect the major systems supplying 
the provinces, The Government of Canada is co-operating with provincial 
authorities in carrying out studies to determine the physical and economic 
possibilities of such a national power grid. 


The activities of each company are dealt with individually in the 
progress report which follows, 


Progress in the Provinces 


British Columbia 


The year 1965 saw the addition of 178,361 kw. of new thermal 
capacity in British Columbia. New hydro capacity amounted to 4,000 kw. 
Plans for 1966 involve the installation of 140,560 kw., consisting of 
76,000 kw. hydro and 64,560 kw. thermal. 


Installations scheduled beyond 1966 will yield over two and 
one -half million kilowatts of new capacity, almost all of which will be 
hydro. 


BRITISH COLUMBIA HYDRO AND POWER AUTHORITY 


Construction of the giant Portage Mountain hydro plant on the 
Peace River near Hudson Hope in north central British Columbia is going 
ahead on schedule. The 2,270,000 kw. for which the Portage Mountain 
plant is designed represents almost all of the hydro capacity referred to 
above as being scheduled beyond 1966. The first three of the station's 
ten 227,000-kw. generating units will be in service by the autumn of 1968. 


The dam at Portage Mountain will be 600 feet high with a crest 
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Initial construction of Portage Mountain Dam fills Peace River Canyon. 


length of 6,700 feet, and will contain 60 million cubic yards of material. 
The reservoir created by the dam will have a surface area of 680 square 
miles and a volume of 62 million acre-feet. The powerhouse willbe under- 
ground. During 1965, over 18 million cubic yards were placed to bring 
the crest of the dam to some 240 feet above bedrock, 


Excavation of the power intake channel is complete. The power- 
house access tunnel and ventilation shaft are also complete and work is 
well advanced on the powerhouse itself, Five of the 310,000-hp. turbines 
are in course of manufacture and an order for five generators was placed 
in February 1965, 


About 466 miles of the 574-mile, 500-kv. transmission line right- 
of-way from Peace River to the Lower Mainland of British Columbia has 
now been cleared and an order placed for steel towers for the 173-mile 
section of the line between Portage Mountain substation and Prince 
George, and for the 88-mile section between Kelly Lake substation and 
Boston Bar. Construction of the 205-mile section between Kelly Lake and 
Prince George is on schedule and should be completed in 1966, 


COLUMBIA RIVER 


In September 1964, the Governments of Canada and the United 
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States exchanged instruments of ratification for the Columbia River 
Treaty and Protocol, clearing the way for construction of this ambitious 
international power and flood control project. Under the Treaty, Canada 
is entitled to one-half the power benefits accruing in the United States 
from the regulation of 15.5 million acre-feet of water which will be 
stored behind the Duncan Lake, Arrow and Mica Dams. In addition, 
Canada will receive payment in the amount of one-half of the estimated 
flood damage prevented in the United States through operation of the 
dams for flood control. 


The Treaty requires that the Duncan Dam be operational by 
April 1, 1968, the Arrow Dam by April 1, 1969 and the Mica Dam by 
APTI bods, 


The earth-filled Duncan Dam, which will contain about 6,400,000 
cubic yards of material, will be 120 feet high and create storage for 
1.4 million acre-feet of water. The construction program at Duncan is 
running ahead of schedule. The two diversion tunnels, with their inlet 
and outlet structures, will be ready in 1966, freeing the river bed for 
construction of the dam, 


The earth-filled Arrow Dam, 190 feet high with a crest length of 
about 2,850 feet, will impound 7.1 million acre-feet of water. Construc- 
tion of a coffer-dam to enclose the navigation lock, spillway gates and 
low-level releases got under way in March 1965 and placing of the fill 
has now been completed. The new water supply to Celgar Mills at 
Castlegar is now in operation and temporary log-loading and transport 


facilities are being installed to carry logs past the work area during 
construction, 


Mica Dam, highest of the three with a crest at 645 feet above bed 
rock, will provide 19 million acre-feet of storage in a reservoir 90 miles 
long. A contract for construction of two 45-foot-diameter diversion 
tunnels to carry the river past the construction site was awarded in July 
1965, The tunnels, about 3,200 feet long, are to be completed by May 1967. 


Completion of the storage reservoirs in Canada will facilitate 
"at-site'' development of several million kilowatts of hydro-electric 
capacity in the Canadian portion of the basin, 


In the thermal-electric field, the third 150,000-kw. unit at the 
Burrard generating station went into operation in 1965, bringing the total 
installed capacity at Burrard to 450,000 kw. in three units. A fourth 
150,000-kw. unit is in course of installation and should be in service in 
September 1967. The ultimate capacity of this station will be 900,000 kw. 


in six units. 


Generating capacity at eight of the Authority's diesel stations was 
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boosted in 1965 by a total of 28,361 kw. as follows: Chetwynd 12,000 kw.; 
Mica 5,175 kw.; Hazelton 3,650 kw.; Smithers 3,000kw.; Stewart 1,400 kw.; 
Burns Lake 1,136 kw.; Port Hardy 1,000 kw.; Gold River 1,000 kw. 


With completion in 1965 of a 56-mile, 230-kw. transmission line 
from Kelly Lake to Savona and a 26-mile, 138-kv. line from Savona to 
Valleyview Substation, the Authority's Southern Interior System is now 
part of the integrated provincial transmission network, 


A second link with the Bonneville Power Administration system 
at the International Boundary went into service in July 1965. Built for 
operation eventually at 500 kv., this link is at present being operated 
at 230 kv. 


Major contracts have been awarded for terminal equipment and 
structures for a DC submarine — cable circuit to link Vancouver Island 
with the mainland, Target date for completion of the link is 1967. 


Progress is reported on the 40-mile, 287-kv. line from Kitimat 
to Terrace and the 80-mile line from Terrace to Prince Rupert. The 
transmission connection between Kitimat and Prince Rupert is designed 
to augment locally-generated power supplies in the Prince Rupert area 
with power from the Aluminum Company of Canada's Kemano hydro 
plant. Ultimately, the Prince Rupert area and the Skeena and Bulkley 
Valleys will be supplied with power from the Peace River development 
by transmission from Prince George. British Columbia Hydro and 
Power Authority and Aluminum Company of Canada will both derive 
long-term benefits from the interconnection. 


Other additions to the Authority's transmission system during 
1965 included the following: 138-kv. lines from Burrard thermal station 
near Vancouver to Fraser Mills, Vavenby to Avola on the North 
Thompson River, Savona to the new Highland substation (Nicola Valley 
copper mines), Kamloops east to Sorrento (conversion from 60 kv.), 
Smithers — Telkwa and Topley-Houston in the Bulkley Valley west of 
Prince George (initial operation at 25 kv.) and a 75-mile extension from 
McEwan to Kennedy to Morfee, north of Prince George; 60-kv. lines 
from Colebank to Hixon north of Quesnel, Prince George to pulp mills 
and Cheekye to Squamish pulp mill. 


New substations were established during the year at Camosun in 
the Vancouver area and at Kamloops, Savona, Highland Valley, Chase 
and Sorrento in the Southern Interior. Over 750 mva. of transformer 
capacity was installed at new and existing substations during 1965. 


eilyY OF REVELSTOKE 


The City added a second 4,000-kw. unit at the Walter Hardman 
hydro plant in January 1965, bringing the plants capacity to 8,000 kw. 
Also added in 1965 were one 5,000-kva. and one 4,000-kva. transformer, 


Waneta hydro development on the Pend 
d' Oreille River, British Columbia, 


CONSOLIDATED MINING AND SMELTING COMPANY 
OF CANADA LIMITED 


Installation of the fourth and final unit at Waneta hydro station on 
the Pend d'Oreille River commenced in September 1965. The 76,000-kw. 
unit, scheduled for initial operation in mid-1966, will bring the generating 
capacity at Waneta to 292,000 kw. 


The Company installed two new 25,000-kva., 63-kv. stepdown 
substations in the Trail area to serve new industrial loads, 


COLUMBIA CELLULOSE COMPANY LIMITED 


The Company is building a 750-ton-per-day bleached-kraft mill 
at Watson Island near Prince Rupert. A turbo-generator rated at 
34,560 kw. will supply electric power from process steam. The unit, 
which will be in operation in September 1966, will be installed in the mill 
powerhouse and no transmission line will be required. 


MacMILLAN, BLOEDEL AND POWELL RIVER LIMITED 


The Company has on order a 30,000-kw. steam turbo-generator 


for the Powell River plant. The new unit is due to go into service in 
November 1966, 


Designs are being completed for three miles of 132-kv. trans- 
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mission line and for a 40,000-kva., 132-kv. to 13.8-kv., substation for 
the Powell River Division. The equipment is on order and construction 
will start early in 1966, for completion in September 1966. 


ALUMINUM COMPANY OF CANADA, LIMITED 


The 1964 issue of "Electric Power in Canada'! reported that an 
eighth 105,600-kw. unit was scheduled for installation at the _ Kemano 
hydro station in 1966. Installation of the unit has been deferred and it is 
now reported that the eighth unit will probably go into service in 1967. 
Total capacity of the eight units at Kemano will be 812,800 kw. 


WEST KOOTENAY POWER AND LIGHT COMPANY LIMITED 


The Company is reported to be planning to construct a 246 -kv. 
transmission line to carry power from plants on the Kootenay and Pend 
d'Oreille Rivers to Kimberley, where Consolidated Mining and Smelting 
Company, the parent company of West Kootenay Power and Light Co., 
operates a large industrial complex which includes a fertilizer plant, 
an iron plant and the largest silver-lead-zinc mine in the world. 


Power is carried to Kimberley at present over a 161-kv. line 
which crosses Kootenay Lake in a single span two miles long. Service 
was disrupted several years ago when the anchor tower on the east shore 
of Kootenay Lake was sabotaged. The new line to Kimberley will follow 
the highway between Salmo and Creston and another span across Kootenay 
Lake will not be necessary. 


Construction of a high-voltage transmission line from Parag) te 
Penticton began in 1963 and was completed in 1965 in preparation for 
170-kv. operation early in 1966. Terminal facilities at Trail and 
Penticton were scheduled for delivery before the end of 1965. 


The Company installed approximately 15 miles of 63-kv. line, 
most of it in the Kelowna area. 


New 63-kv. stepdown substation capacity installed during 1965 
was as follows: 10,000 kva. at Kelowna (Richter); 10,000 kva, at Kelowna 
(Hollywood); 10,000 kva,. at Princeton; 6,000 kva. at Penticton; 3,000 kva. 
at Kaslo; 2,000 kva. at Red Mountain 


Alberta 


Alberta's total installed electric generating capacity increased by 
153,720 kw. in 1965, all of it in hydro developments, Estimates for 1966 
point to the installation of 283,720 kw. of new capacity, 184,720 kw. of 


Two views of the Big Bend hydro development, 
under construction on the Brazeau River, 
Alberta, ; 
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which will be hydro and 99,000 kw. thermal. Scheduled for installation 
after 1966 is a total of 780,000 kw. of new thermal capacity. 


CALGARY POWER LTD. 


Alberta's total installed hydro-electric generating capacity was 
increased by some 50 per cent in 1965 when the first unit at Calgary 
Power's Big Bend hydro development on the Brazeau River went into 
service. The unit, consisting of a 144,000-kw. generator driven by a 
210,000-hp, turbine, has the highest turbine rating of any unit in service 
in Canada. The kilowatt rating of the generator is exceeded only by the 
148,500 kw. units operating in the Chute des Passes development on the 
Peribonka River in Québec, 


At Big Bend, water is carried from the storage reservoir via a 
12-mile canal to the penstocks which convey the water to the turbines, 
A pumping-generating plant is incorporated in the development at the 
outlet of the storage reservoir. Under operating conditions, when the 
reservoir storage level is higher than the water level in the main power 


Construction in progress at Wabamun thermal station in Alberta. 
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canal, the pump-generator units will function as generators to provide 
additional power; when the reservoir level is lower than the canal level, 
the units will operate as pumps to raise water to the canal. 


At the main powerhouse, installation of a second unit is under 
way. The second unit — generator 175,000 kw. and turbine 250,000 hp. —- is 
scheduled for the fall of 1966. The main plant is capable of housing four 
units. 


At the pump-generator station, one unit is already installed and 
the second is in process of installation. The pump-generators are each 
rated at 9,720 kw. 


Work continues on the extension to the Company's Wabamun 
thermal station. The existing capacity at Wabamun —- 282,000 kw. —- will 
be boosted to 582,000 kw. in the fall of 1967 when a 300,000-kw. coal- 
burning steam unit goes into service. 


The Company's transmission network was extended during 1965 
by 150 circuit miles of new line, 


CANADIAN UTILITIES LIMITED 


Capacity of the Company's generating facilities, at present 
exclusively thermal, remained unchanged in 1965, Boiler and turbines 
contracts have been awarded, however, for a 150,000-kw. coal-fired 
steam turbo-generator due to come into operation in June 1969 at the 
Battle River plant near Forestburg. Earlier plans, now superseded, 
called for the installation of a 75,000-kw. unit at Battle River. 


A 20,000-kw. gas turbine unit will be installed in Simonette for 
operation in October 1966. Due to the fact that power will be available 
from Simonette, it will no longer be necessary to move a 30,000-kw. unit 
from Vermilion to Worsley in 1967 as previously planned, 


Although the Company does not at present operate hydro-electric 
generating facilities, a study of the hydro potential of the Smoky River 
in the Grande Prairie area has been carried out and eight sites are under 
consideration for possible development. The capacities that could be 
installed at the eight sites vary from 60,000 kw, at the confluence of 
the Smoky and Kekwa Rivers to 620,000 kw. at Mile 283 near Mount 
Robson, 


The Company's transmission line mileage was increased in 1965 
by a total of 196 miles as follows: Sturgeon to Grande Prairie, 70 miles. 
of 138-kv. line; Sarah Lake to Swan River, 24 miles of 72-kv. line; Swan 
River to Mitsue, 62 miles of 72-kv. line; Vermilion to Lloydminster, 

40 miles of 72-kv. line. Another 18 miles of 72-kv. line, between 
Stettler and Nevis, was completed before the end of 1965. 


ou 


New transformer substations, each rated at 6,000 kva., were 
installed at Mitsue, Swan River and Nevis. 


BllY OF EDMONTON 


Scheduled for initial service in May 1966 is a 75,000-kw. gas- 
fired, steam turbo-generator now being installed at the Edmonton 


thermal plant. The new unit will bring the generating capacity at the 
Edmonton plant to 405,000 kw. 


The City is reported to have reached a decision to build a new 
plant consisting of two 165,000-kw. gas-fired units, the first scheduled 
for service in 1970 and the other in 1973, 


CHEMCELL (1963) LIMITED 


The Company expects to put a new 4,000-kw. unit into service 
in October 1966 at its Clover Bar thermal station at Edmonton. The 
existing capacity at Clover Bar is 18,000 kw. 


Saskatchewan 


Saskatchewan's electric power generating capacity remained 
unchanged in 1965. Current construction, however, will bring 43,000 kw. 


of new hydro capacity and 15,000 kw. of new thermal capacity into 


Boundary Dam thermal station at Estevan, Saskatchewan, 
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operation in 1966. Present estimates of capacity installations subsequent 
to 1966 indicate a total of 229,600 kw. hydro and 300,000 kw. thermal. 


SASKATCHEWAN POWER CORPORA TION 


Squaw Rapids hydro plant on the Saskatchewan River will have 
unit no. 7 in operation in October 1966 and unit no, 8 in April 1967. 
Installation of the two units, each rated at 43,000 kw., will boost the 
station capacity to 287,000 kw. 


Construction of the South Saskatchewan River Project near 
Outlook continues. The dam and reservoir at the project are being built 
by the Prairie Farm Rehabilitation Administration for irrigation purposes, 
but hydro-electric generating facilities will be incorporated. Saskatchewan 
Power Corporation will install these facilities at what is known as the 
Coteau Creek site, First power is expected late in 1968 when two 
62,200-kw, generators go into service, A third unit of the same size will 
be added in 1969. Three of the five diversion tunnels, used for de- 
watering purposes at the dam, have been lined with steel and will serve 
as penstocks to carry water from the reservoir to the power plant. 


Because of an exceptionally high rate of load growth, the 
Corporation has been obliged to revise its system forecast and studies 
have been carried out to determine the most economical means of supple- 
menting the power which will become available from Squaw Rapids and 
Coteau Creek over the next few years. 


Site investigations for a hydro peaking plant were carried out 
during the year at Nipawin on the Saskatchewan River. 


A contract has been awarded for a 15,000-kw. gas-fired unit for 
Swift Current, scheduled for initial operation in the fall of 1966. The 
Corporation has at present 14,550 kw. of thermal capacity at Swift 
Current, The addition of one or two more 15,000-kw. units for operation 
in the autumn of 1967 is under consideration. 


Contracts for two 150,000-kw. steam turbines for the Boundary 
Dam thermal station at Estevan have been awarded, The units, scheduled 
for commissioning in 1969 and 1971 respectively, will be fired by lignite 
coal from the Estevan coal fields. 


During 1965, transmission lines completed or under construction 
totalled 177 miles at 138 kv. and 80 miles at 72 kv. The 138-kv. lines 
are as follows: Coteau Creek to Pasqua, 88 miles; Coteau Creek to 
Saskatoon, 52 miles; Swift Current to Bone Creek, 37 miles. The line 
from Swift Current to Bone Creek is operating at present at 72 kv. 


The construction of eight new transformer substations and the 
expansion of five others led to a total capacity increase of 44,000 kva. 
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Manitoba 


During 1965, Manitoba increased its total electric generating 
capacity by 330,000 kw., all of it hydro, The next scheduled increase 
in hydro capacity will be 110,000 kw. in 1968. 


There are at present no indications of significant thermal 
additions, 


MANITOBA HYDRO 


By the end of 1965, three generating units were in service at the 
Grand Rapids hydro station on the Saskatchewan River. The units consist 
of 110,000-kw. generators driven by 150,000-hp. turbines. 


The turbine for a fourth unit has been ordered and specifications 
for the generator prepared, Commissioning of the fourth unit, scheduled 
for August 1968, will complete the planned development of the Grand 
Rapids site, 


Manitoba Hydro's extensive program of system interconnection 
continued throughout 1965. Energy from Grand Rapids is now flowing 
south to Winnipeg via two 230-kv. transmission lines, The Rosser 
substation, which is the terminal point near Winnipeg for the 230-kv. 
lines, was completed in 1964. At Ashern substation an intermediate 
point between Grand Rapids and Rosser, facilities for switching between 
the two 230-kv. lines are incorporated. Ashern is also a switching point 
for the 230-kv. line to Vermilion, near Dauphin, which was energized 
late in 1965. 


The increased demand for power at Thompson and at associated 
mining developments has made it necessary to provide a 230-kv. trans- 
mission link with the southern system via Grand Rapids. The northern 
stage of the line from Thompson to Soab Lake initially will carry Nelson 
River power to new mining developments being established at Soab Lake 
and Birchtree, This link, involving 47 miles of 230-kv. transmission line, 
is scheduled for operation in November 1966. The southern stage from 
Grand Rapids is being pushed northwestward some 161 miles to Soab 
Lake and is scheduled for operation in November 1967, Completion of 
the two stages will increase the power available to the region and provide 
an alternate source of power. 


An additional line from Grand Rapids generating station to the 
southern system will be necessary to maintain stability when the fourth 
unit at Grand Rapids goes into operation. The additional line, which will 
Operate at 230 kv., will be routed from Grand Rapids west to the Over- 
flowing River and south through Minitonas to Dauphin-Vermilion, a total 
distance of 246 miles, The scheduled in-service date is August 1968. 


/ 
54 
Hydro during 1965 built a total of 68 miles of transmission line with 


voltages varying between 66 kv. and 115 kv. and were building an addi- 
tional 60 miles of line, | 


In addition to the 230-kv. lines already referred to, Manitoba | 
| 
4 


Construction of new transformer substations and additions to 
existing stations boosted transformer capacity in the Manitoba Hydro | 
system by 80,800 kva. | 


Investigation of the power potential of the Nelson River continued 
in 1965. Seismic surveys were carried out at several locations on the 
main Nelson River channel and sub-surface investigations and related | 
surveys were completed on the Churchill River diversion route via the | 
Rat-Burntwood Rivers system, Aerial reconnaissance was carried out | 
along the Nelson and Burntwood Rivers. 


As a result of its investigations, a federal-provincial board in an 
interim report dated December 1965 recommended immediate consider- 
ation of the first stage of development on the lower Nelson River, On 
February 15, 1966, the Prime Minister announced in the House of 
Commons that the federal government had agreed in principle to partic- 
ipate with Manitoba in undertaking this development. The initial stage 
will include construction of a power site at Kettle Rapids and the instal- 
lation of some 855,000 kw. of generating capacity; the diversion of flow 
of the Churchill River into the Nelson River system near Thompson, 
Manitoba; regulatory works at the outlet of Lake Winnipeg to control the 
level of that lake and outflow from it, and high-voltage transmission lines 
from the Kettle Rapids site southwest to Winnipeg. Because the announce- 
ment pertaining to Nelson River development was received after the end 
of 1965, the total of 855,000 kw. proposed for installation at Kettle Rapids 
is not reflected in the total given elsewhere in this report for generating 
capacity under construction or scheduled to go into service within the 
next few years. 


The federal government's role in Nelson River development will 
consist of the construction, financing and ownership of the main high- 
voltage transmission lines; also included are branch lines which may be 
built to the international and provincial boundaries should markets 
develop. 


Although ultimate development of the Nelson River can only be 


achieved in successive steps, ultimate development will be of a magnitude 
of 5,000,000 kw. 


Ontario 


Ontario's already substantial total of electric power generating 
capacity was increased during 1965 by 491,840 kw. of new capacity. 


She. 


Thermal generating capacity accounted for 362,640 kw. and hydro for 
129,200 kw. Forecasts for 1966 indicate that 532,640 kw. of new thermal 
capacity and 125,400 kw. of new hydro capacity will go into service. 


The growing trend to thermal installation in Ontario is evident in 
the fact that the new capacity scheduled for installation subsequent to 
1966 includes almost 4,0 million kilowatts thermal compared to slightly 
less than 360,000 kw. hydro. 


HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO 


During 1965, OntarioHydro's generation development program 
involved construction work on three hydro stations, four conventional 
thermal stations and two nuclear-electric plants. Extensions to two 
existing hydro stations are planned and investigation of a number of hydro 
power sites is continuing, 


The hydro stations which were under construction during 1965 are 
the Harmon and Kipling stations on the Mattagami River and the Mountain 
Chute station on the Madawaska River. The conventional thermal plants 
involved in the 1965 program are the Lakeview and Lambton coal-fired 
stations near Toronto and Sarnia respectively, supplemented by the much 
smaller oil-fired combustion turbine installations at the A.W. Manby 
station in Toronto and the Sarnia-Scott station in Sarnia; the nuclear- 
electric stations are the Douglas Point station on the shore of Lake 
Huron and the Pickering station near Toronto. 


HYDRO-ELECTRIC DEVELOPMENTS 


The Harmon hydro development on the Mattagami River began 
initial operation in 1965. The power dam at the Harmon development, 
about 55 miles north of Kapuskasing, comprises a four-unit headworks, 
two-unit powerhouse and associated structures. The turbines for the two 
units are each rated at 94,000 hp. and the generators at 64,600 kw. In- 
service dates were May and July 1965. 


By the end of 1965, the concrete structures at the Kipling station 
were nearly complete and the installation of the two scheduled units well 
under way. Both units are expected to be ready for service by the 
summer of 1966. 


Kipling Generating Station, about three miles downstream from 
Harmon Generating Station, will be the last project to be brought into 
service in the Commission's current program for the development of 
the Abitibi and Mattagami Rivers, both of which are tributaries of the 
Moose River flowing into James Bay. Operating plants included in the 
program are the Harmon Generating Station, Little Long Generating 
Station about nine miles upstream from Harmon, and Otter Rapids 
Generating Station on the Abitibi River. All four stations will be super- 


Harmon hydro station on the Mattagami River in Ontario came into service in 1965. 


visory-controlled from Pinard Transformer Station at the northern end 
of the new EHV transmission system which carries power to southern 
Ontario, There is provision in the headgate structures for eventually 
doubling the number of units at all four stations. 


Flow in the Mattagami River is being augmented by water 
diverted from the Opasatika River via an excavated canal about 6,200 feet 
long. The diverted water is fed into a series of tributaries flowing into 
the Mattagami River at a point about ten miles upstream from Little 
Long Generating Station. The energy output of the Little Long, Harmon 
and Kipling stations will be increased as a result of the additional flow 
in the Mattagami River. The control dam on the Opasatika River and 
the diversion canal went into operation in the fall of 1965. 


The Mountain Chute hydro development on the Madawaska River 
about 22 miles southwest of Renfrew is scheduled to go into service in 
the fall of 1967 with two units. The turbines for the new units are rated 
at 112,000 hp. under a head of 150 feet, and the generators at 69,750 kw. 
Construction at Mountain Chute began in the summer of 1964. By the 
end of 1965, excavation work was nearly complete and placing of concrete 
for the main dam and clearing of about 5,500 acres of the 8,500-acre | 
headpond were well under way. Orders have been placed for the turbines 
and generators. 


As part of the program to provide new generating capacity to 
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meet Ontario's future power demands, the Commission will install 
additional units at Barrett Chute and Stewartville Generating Stations, 
both of which went into service during the 1940's on the Madawaska 
River below the Mountain Chute site. At Barrett Chute, two 60,000-kw. 
units will be installed to bring the station's total capacity to 160,800 kw. 
The units are scheduled for initial operation in the summer and autumn 
of 1968. At Stewartville, the expansion program involves the addition of 
two 50,000-kw. units for operation in the late summer of 1969, The 
present capacity at Stewartville is 61,200 kw. 


The installation of additional units at Barrett Chute and Stewart- 
ville will bring the total capacities of these stations closely in line with 
the projected capacity at Mountain Chute. All three stations are to be 
operated as peaking plants and the in-step operation made possible by 
their almost equal capacities and heads will minimize the water spillages 
and water level fluctutations generally inherent in peaking operation on 
a multi-plant river. 


Three power-operated sluice gates are to be installed at Calabogie 
Generating Station on the Madawaska River, just downstream from 
Barrett Chute, to control the flow in the river and minimize water-level 
fluctuations in Calabogie Lake. The sluice gates at Calabogie and the 
generating units at the other three Madawaska River stations will be 
supervisory —- controlled from a remote point, possibly Chenaux 
Generating Station on the Ottawa River. 


Studies are being carried out to determine the feasibility of 
further development of the hydro potential of the Montreal and Mississagi 
Rivers, First projects to be undertaken will probably be the development 
of the Lower Notch site and the redevelopment of the Upper Notch site, 
both on the Montreal River. 


Barrett Chute hydro station on the 
Madawaska River and outline de- 
picting planned extension. 
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CHIPPAWA POWER CANAL - NIAGARA RIVER 


Ontario Hydro's Sir Adam Beck Generating Stations near 
Queenston are powered by Niagara River waters diverted around the 
falls and rapids via the Chippawa Power Canal and another larger tunnel 
and canal designated No. 2 canal. However, flows of the Niagara River 
have been far below normal for several years and diversions permitted 
for power generation have been greatly reduced, making it feasible to 
close the Chippawa Power Canal for improvement during the open water 
months of 1964 and 1965. 


The project to rehabilitate and enlarge the 44-year-old Chippawa 
Canal was begun early in 1964 and was completed in October 1965, 
increasing the carrying capacity by about 40 per cent, to some 22,500 cfs, 
Because of the increased capacity, water that under conditions of normal 
Niagara River flow would be used at the Ontario Power and Toronto 
Power Generating Stations can now be used at the higher-head, more 
efficient Sir Adam Beck Generating Stations. 


LAKE ERIE - NIAGARA ICE BOOM 


To facilitate the formation and retention of a stable ice cover on 
Lake Erie at the entrance to the Niagara River and thereby reduce the 
frequency and extent of lake ice movements down the river with their 
adverse effects on station operations, Ontario Hydro and the Power 
Authority of the State of New York placed an ice-boom in the lake across 
the entrance to the Niagara River late in 1964. The ice-boom, installed 
under an Order of Approval issued by the International Joint Commission, 
is 10,000 feet long and consists of 22 spans of 30-foot Douglas fir timbers 
attached at each and to a 2-inch cable held in place by other cables 
anchored to the lake bed at the span junctions, The boom was removed 
in March 1965. 


During the winter of 1964-65, the boom was effective in 
reducing ice movements to the extent that river flows and diversions at 
power station intakes were increased. The Order of Approval was 
extended to include the 1965-66 ice season and the boom was re-installed 
in December 1965 and removed in March 1966, The responsible power 
agencies hope to continue this pattern of installation and removal. 


THERMAL-ELECTRIC DEVELOPMENTS 


At Lakeview Generating Station on the shore of Lake Ontario just 
west of Metropolitan Toronto, installation of the fourth 300,000-kw. unit 
was completed in May 1965, The ultimate capacity at Lakeview will be 
2,400,000 kw. in eight units, the eighth unit being scheduled for service 
in 1968. 


Construction work at the site of the Lambton Generating Station 


went ahead during 1965, The Lambton station, on the St, Clair River 
about 14 miles south of Sarnia, will house four 500,000-kw. units, one 
to come into service each year from 1968 to 1971. By the end of 1965, 
contracts had been awarded for the main components of all four units 
and for the supply and erection of powerhouse structural steel, 


| The Commission has decided to install a number of combustion 
‘turbine generators in southern Ontario to serve as standby units and to 
contribute to the provision of an adequate margin of reserve capacity at 
times of peak load, particularly during the present period of rapid load 
growth. Combustion turbine generators can be placed in service with a 
much shorter lead time than the larger conventional thermal-electric or 
hydro-electric units, Six units were purchased in 1965, four with a rated 


Centre in western Metropolitan Toronto and two rated at 15,000 kw. per 
unit for installation at the Sarnia-Scott Transformer Station in Sarnia, 
The two units at Sarnia-Scott Transformer Station and two of the units 
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capacity of 16,320 kw. per unit for installation at the A, W. Manby Service 


at the A, W. Manby Service Centre went into operation in December 1965. 


Installation of the other two units at the Service Centre will be completed 
in 1966. 
NUCLEAR-ELECTRIC STATIONS 


At Douglas Point Nuclear Power Station on the shore of Lake 
Huron between Kincardine and Port Elgin, installation and testing of the 


CANDU reactor were well under way at the end of 1965, The 200,000-kw. 


unit is expected to be ready to deliver power to Ontario Hydro's East 
System in the late summer of 1966. The Douglas Point Station is a co- 
operative enterprise of Ontario Hydro and Atomic Energy of Canada 
Limited, The Commission is building the station as prime contractor 
for AECL and will purchase the power generated. When the required 
operating conditions have been satisfactorily met, the Commission will 
purchase the station. 


Site preparation for a very large nuclear-electric station to be 
built on the shore of Lake Ontario just east of Metropolitan Toronto is 
now well under way. To be known as Pickering Generating Station, the 
plant is designed for two 540,000-kw, units, one scheduled for initial 
operation in 1970 and the other in 1971. The site is suitable for a larger 
station, however, and further units may be installed later, 


During 1965, contracts were awarded for the turbine-generators, 
steam boilers, primary coolant pumps, the supply of piles and driving of 
piles for the reactor building. Erection of the reactor buildings is 
expected to begin in the spring of 1966. 


Pickering Generating Station is being financed jointly by Ontario 
Hydro and the Governments of Ontario and Canada. It is being built and 
designed by Ontario Hydro with AECL co-operating in the design of the 
components of the units associated with the nuclear reactors, The 
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reactors will be of the CANDU type similar to the one now being readied 
for operation at Douglas Point. The CANDU reactor uses natural 
uranium as a fuel and heavy water as a moderator and coolant. 


ELECTRIC POWER TRANSMISSION 


A 174-mile section of the EHV transmission line which will carry 
power from the developments on the Abitibi and Mattagami Rivers to 
Toronto went into service in June 1965 at 230 kv. The new section 
connects Hanmer Transformer Station near Sudbury with Essa Trans- 
former Station near Barrie. The northern section of the line, between 
Pinard Transformer Station, which is near the power developments, and 
Hanmer Transformer Station, has been in operation since October 1963 
at 230 kv. Work on the last 35 miles of the line, between Essa Trans- 
former Station and Kleinburg Transformer Station just northwest of 
Metropolitan Toronto, will be completed in the spring of 1966. With 
completion of the southern section, the entire 437 miles of line between 
its northern termaunal and Toronto will be operated at 500 kv. 


A second 230-kv. circuit went into operation on the 34-mile line 
from Little Long and Harmon Generating Stations to Pinard Transformer 
Station. The second circuit will incorporate the newly-commissioned 
Harmon Generating Station into the East System, A three-mile, single- 
circuit extension of this line is to be completed by the summer of 1966 
when the Kipling Generating Station comes into service. 


A 53-mile, single-circuit, 115-kv. line between the Great Lakes 
Power Corporation's Hollingsworth Falls Generating Station and the 
Commission's new distributing station at Chapleau Township was 
completed in September. Power supplied to the Township over the line 


is purchased by the Commission from the Great Lakes Power Corporation, | 


The total expansion in the Commission's transmission network in 
1965 was 324 circuit miles to bring the total circuit mileage to about 
19: 5:0) 


Expansion of the Commission's transformation facilities during 
1965 involved the completion of two new transformer stations and major 
changes at a number of stations already in service in eastern, central 
and southwestern Ontario. The two new stations completed in 1965 are 
the South March Transformer Station near Ottawa and the Toronto- 
Bermondsey Transformer Station in eastern Metropolitan Toronto. 


Work on the 500-230-kv. transformers for Pinard, Hanmer and 
Kleinburg Transformer Stations continued at the manufacturers! plants. 
The three stations are expected to be ready in time to allow the’ EHV 
line to be converted to 500-kv. operation in the spring of 1966. 
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NORTHERN CANADA POWER COMMISSION 


The Commission expects to add 500 kw. in 1966 to the thermal 
plant which it operates at Moose Factory, Ontario, The existing capacity 
of the plant is 850 kw. 


Québec 


Québec's extensive program of power plant construction added 
905,000 kw. of new capacity to the province's already considerable total 
of almost 10 million kilowatts. The new capacity for 1965 consisted of 
755,000 kw. hydro and 150,000 kw. thermal. A total of 451,920 kw. of 
new capacity, all hydro, is scheduled for 1966. 


On the basis of present scheduling, a total of over five and one- 
quarter million kilowatts of new capacity, almost all of it hydro, should 
come into service during the years 1967 - 1974, 


QUEBEC HYDRO-ELECTRIC COMMISSION 


One of North America's most spectacular engineering projects, 
the harnessing of the power potential of the Manicouagan and Outardes 
Rivers, went ahead on schedule during 1965. The project involves the 


Control room at Manicouagan collector 
station, 


62 


construction of seven new hydro plants on the two rivers and the instal- 
lation of additional capacity at an existing station, The total amount of 
new generating capacity to be made available by the Manicouagan- 
Outardes project will be in excess of five and one-half million kilowatts. 


Manic 2, eleven miles from the mouth of the Manicouagan River, 
went into operation in 1965 with 635,000 kw. of generating capacity in 
five units. The turbines at Manic 2 are each rated at 170,000 hp. Three 
more units will complete the development of Manic 2, two scheduled for 
1966 and the last unit for 1967. 


The next plant to produce power on the Manicouagan will be 
Manic 1, due to come into service in 1966 with two units. The generators 
will be rated at 61,660 kw. and the turbines at 80,000 hp. Manic 1 is 
designed for three units and development will be complete in 1967. 


Largest development in the Manicouagan-Outardes hydro complex 
will be Manic 5, construction of which was well advanced by the end of 
1965. When it is completed, the buttressed, multi-arch dam at Manic 5 
will be over 4,000 feet long and 703 feet high at the highest point above 
bedrock, It will be one of the highest and most massive dams of its kind 
in the world, The total generating capacity for which Manic 5 is designed 
is 1,344,000 kw. in eight units, The turbines will be rated at 225,000 hp. 
per unit. First power from Manic 5 is expected in 1970 and completion 
of the development in 1972. 


Last of the new Manicouagan plants to come into service in the 
current program will be Manic 3, scheduled for initial service in 1972. 
The total generator capacity at Manic 3 will be 1,120,000 kw. and the total 
turbine capacity 1,505,000 hp. All seven units at Manic 3 are expected to 
be in operation in 1974, 


On the Outardes River, construction of the Outardes 4 and 
Outardes 3 plants is well under way. Power at Outardes 4 will be 
generated by four 158,000-kw. generators driven by turbines rated at 
216,000 hp. The first three units will be in service in 1968 and the 
fourth in 1969, The dam at Outardes 4 will create a reservoir with more 
than 250 square miles of water surface area. 


The underground powerhouse planned for Outardes 3 will house 
four units consisting of 189,000-kw. generators and 258,500-hp. turbines. 
Three of the units are scheduled for service in 1968 and the fourth in 


1969. 


The Outardes 2 plant, which is adjacent to the existing 50,000-kw. 
Outardes Falls station, is scheduled for service in 1968. The new plant 
is designed for a total capacity of 447,000 kw. in three units, 


Elsewhere in the province, Québec Hydro is developing two sites 
on the Quinze Rapids reach of the Upper Ottawa River to help supply the 
power needs of the rapidly-developing northwestern region of the 
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province, The sites are at Rapides-des-Iles and First Falls. At 
Rapides-des-Iles, the plant is designed for four units consisting of 
37,300-kw. generators and 50,000-hp. turbines. Two units will be in 
operation in 1966 and the third in 1967, Installation of the fourth unit will 
depend upon the magnitude of local power demands, Rapides-des-lIles 
will eventually be operated by remote control. The total designed 
generator installation for First Falls on the Upper Ottawa River is 
112,000 kw. in four units, The turbines will be rated at 40,000 hp. each. 
The first three units will go into service at the rate of one a year from 
1968 to 1970. The fourth unit has not been scheduled. 


Québec's enormous water power resources continue to provide 
almost all the electric energy needed to take care of the province's 
requirements, Despite Québec's almost exclusive dependence upon hydro 
power, however, the greater flexibility offered by integrated hydro- 
thermal operation is leading to agrowing interest in the provision of 
thermal capacity. 


The first large thermal station in Québec was commissioned in 
1964 at Tracy near Sorel on the south bank of the St. Lawrence River 
about 45 miles from Montreal. First power from Tracy was generated 
by a 150,000-kw. oil-fired, steam unit. The station capacity was 
increased in 1965 to 300,000 kw. with the addition of a second unit. Two 
more 150,000-kw. units are scheduled for 1967. Until 1968, the Tracy 
plant will supply peak power during construction of the Manicouagan- 
Outardes hydro plants. From 1968-1972, during the last stages of the 
impounding of the Manic 5 reservoir and before the Manicouagan-Outardes 
development reaches full power, Tracy will operate at full capacity 
supplying base load. After 1972, Tracy will be operated as a stand-by 
plant. 


A new steam plant is being built to supply power to the Gaspé 
region. To be equipped with two 150,000-kw. generators, the plant will 
come into operation in 1970. 


The year 1965 is a milestone in the history of electric power 
transmission in Canada, Extra-high-voltage transmission is not new in 
this country, but 1965 marks the first time that power has been carried 
Over a transmission line in Canada at 735 kv., the highest AC voltage in 
commercial use anywhere in the world. 


The very considerable distances over which power from the 
Manicouagan-Outardes plants must be carried to supply the centres 
of industry and population on both shores of the St. Lawrence River 
between Québec and Montreal and the magnitude of the output from the 
plants led to the selection of 735 kv. as the line voltage which would 
provide the most economic transmission, 


Power from the Manicouagan-Outardes plants will be fed to two 
collector stations, Micoua and Manicouagan, at 315 kv. From the 
collector stations, the power will be transmitted to load centres in the 
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Québec - Montreal area over three 735-kv. lines. Two of these lines 
will follow the north shore of the St. Lawrence River from the Mani- 
couagan collector station to the Isle of Orleans, where they will cross 
the river to Levis and thence along the south shore to Boucherville 
substation near Montreal, a distance of 365 miles. One of these lines 
went into service in September 1965 when first power from Manic 2 
became available. The second line will be completed to Levis in 1966 
and to Boucherville in 1968. 


The third line will be built entirely on the north shore from the 
Micoua collector station to Montreal, a distance of 375 miles. The first 
section, from Micoua to the Laurentides substation near Québec will be 
in service in 1970 and the second section, between the Laurentides 


substation and the Duvernay substation in Montreal will be in operation 
Imi GL, 


MANICOUAGAN POWER COMPANY 


The Company installed two additional units in 1965 at its 
McCormick hydro plant on the Manicouagan River. The generators are 
each rated at 60,000 kw. and the turbines at 80,000 hp. Addition of the 
new units brings the total installed capacity at McCormick to 311,250 kw. 


The McCormick plant will be integrated with Québec Hydro's 


Outardes River crossing, Quebec. 
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Manic 1 project, now under construction, .and with the Manicouagan- 
Outardes project, 


fai Y OF SHERBROOKE 


In 1965, a 400-hp. turbine driving a 330-kw. generator was 
installed at the Drummond hydro plant, bringing the total plant generating 
capacity to 910 kw. in two units. 


DEPARTMENT OF NATURAL RESOURCES - PROVINCE OF QUEBEC 


Throughout 1965, the Department regulated flows in the North, 
Chicoutimi, Aux Sables, Du Loup, St. Francois and Liévre Rivers by the 
operation of dams controlling 16 major storage reservoirs. One of the 
purposes for which these reservoir are operated is the provision of 
storage for hydro-electric developments, 


On July 1, 1965, responsibility for operating and maintaining flow- 
regulation dams and reservoirs on the Gatineau, St. Maurice, St. Anne 
and Métis River was transferred to Québec Hydro, 


New Brunswick 


New Brunswick's total generating capacity was boosted in 1965 
by 44,425 kw., consisting of 30,800 kw. hydro and the remainder thermal. 
New capacity for 1966 is estimated at 110,000 kw. hydro and for the 
years subsequent to 1966, a total of 710,000 kw. is scheduled. Of the 
latter, hydro generating capacity scheduled for the new Mactaquac 
development will account for 600,000 kw. 


NEW BRUNSWICK ELECTRIC POWER COMMISSION 


Construction of the new Sisson hydro plant on the Tobique River 
was brought to completion in 1965 with the installation of a 10,000-kw. 
unit. The turbine at the Sisson plant is rated at 12,500 hp. 


The first three units at Mactaquac on the Saint John River should 
come on line early in 1968. ''Mactaquac", or ''Big Branch'' was the name 
given by the Maliseet Indians to a stream which joins the Saint John River 
at the site of the new development about 14 miles above Fredericton, 

The plant is designed for a total of 600,000 kw. in six units. The ratings 
of the turbines will be 140,000 hp. each. Units 4, 5 and 6 should be in 
Operation by 1976. The dam at Mactaquac will create a lake about one- 
half mile in width and 51 miles long. The reservoir, which throughout 


Artist's impression of the 600,000-kw. Mactaquac hydro development under construction on the 
Saint John River in New Brunswick. 


its entire length will parallel the Trans-Canada Highway, is expected to 
become a valuable tourist asset. 


The capacity of the Commission's Courtenay Bay steam plant at 
East Saint John was increased to 63,365 kw. in 1965 by the addition of a 
13,365-kw. unit. A further boost in plant capacity is scheduled for July 
1966 with the commissioning of a 110,000-kw. unit. Unit No. 4, also 
rated at 110,000 kw., is scheduled for September 1967. Power supply and 
process steam for Rothesay Paper Corporation are provided by the 
Courtenay Bay plant. 


A 500-kw. diesel unit was installed at Grand Manan in September 
1965 to replace a 240-kw. diesel unit removed from service earlier in 
the year. The total capacity at Grand Manan is now 1,650 kw. 


The Commission's transmission network was expanded during 
1965 by the addition of 15.4 miles of 138-kv. line and 29.4 miles of 69-kv. 
line. Another 165.7 miles of 138-kv. and 26.9 miles of 69-kv. line are 
under construction, 


MAINE AND NEW BRUNSWICK ELECTRIC POWER 
COMPANY LIMITED 


At the Company's Tinker hydro plant on the Aroostook River near 
Aroostook Junction, a new unit consisting of a 20,800-kw. generator and 
33,000-hp. turbine went into service at the end of May 1965, bringing the 
total installed generating capacity at Tinker to 30,840 kw. 


A new transformer substation with a capacity of 42,500 kva. was 
completed at the Tinker Plant at Aroostook Junction in April 1965. 
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Nova Scotia 


A net total of 103,500 kw. of new thermal capacity saw initial 
service in the Province in 1965; there was no increase in hydro capacity, 
The 38,000 kw. of new capacity which will go into service in 1966 will 
also be thermal. Scheduled for installation subsequent to 1966 is a total 
of 45,350 kw., consisting of 26,600 kw. hydro and 18,750 kw. thermal. 

Not included is a total of 73,500 kw. of hydro capacity, 67,500 kw. of which 
may be developed on Wreck Cove Brook and 6,000 kw. on the Sissiboo River. 


mOVA SCOTIA LIGHT AND POWER COMPANY LIMITED 


The Company's new steam’ plant at Tuft's Cove is now in 
operation with one 100,000-kw. unit, completed in August 1965, This is 
the first unit in a multi-unit development which may eventually provide 
more than 500,000 kw. of generating capacity. 


The development of two hydro sites, expected to yield a combined 
generating capacity of 16,200 kw., is being considered by the Company. 
The sites are at Lequille on the Allain (Lequille) River and at Alpena 
on the Nictaux River. Lequille would provide 11,200 kw. 


The Company's 250-kw., West Paradise hydro plant on Bloody 
Creek was removed from service in 1965, 


During 1965, the Company completed 3.5 miles of 138-kv. trans- 
mission line and 30.8 miles of 68-kv. line. Transformer capacity in the 
Company's sub-stations was increased by a net amount of 119,050 kva. 


NOVA SCOTIA POWER COMMISSION 


The capacity of the Weymouth Falls hydro plant on the Sissiboo 
River is to be more than doubled. Addition of a 10,400-kw. unit in 
November 1967 will bring the total plant capacity to 19,400 kw. The 
turbine for the new unit will be rated at 14,500 hp. 


Two hydro sites being considered for development offer the 
possibility of a combined 73,500 kw. of new capacity. The larger of the 
two, Wreck Cove on Wreck Cove Brook, is proposed for development to 
a capacity of 67,500 kw. and Riverdale on the Sissiboo River, to 6,000 kw. 
Neither development has yet been scheduled. 


Electric power and steam supply for the Glace Bay heavy water 
plant will be supplied from the Seaboard Power Corporation Glace Bay 
thermal station. To take care of the additional load, the Glace Bay 
thermal station is being extended by the addition of a 38,000-kw. steam 
unit, for service in July 1966. The Nova Scotia Power Commission is 


Exterior and interior views of the 100,000-kw. 
Tuft!'s Cove thermal plant in Nova Scotia, 
commissioned in 1965. 
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installing the new unit and, early in 1966, reported that negotiations 
were nearing completion for the purchase of the entire plant from 
Seaboard Power Corporation Limited, 


Extensions to the Commission's transmission network in 1965 
amounted to 98.7 miles of 138-kv. line, 36.3 miles at 69 kv. and 49.4 
miles of line with voltages from 13.8 kv. to 23 kv. Under construction at 
the end of the year was another 137.9 miles of 138-kv. line, 87.1 miles 
at 69 kv. and 5.8 miles of line with voltages from 13.8 kv. to 69 kv. 


New transformer capacity totalling 133,200 kva. went into 
operation at Commission substations in 1965, 


ATLANTIC DEVELOPMENT BOARD 


In early April 1966, the Atlantic Development Board announced 
the granting of $12 million towards the construction of a 150,000-kw. 
thermal plant in Nova Scotia, probably near Trenton. While the project 
has not been scheduled, construction of the plant by the Nova Scotia 
Power Commission is expected to begin soon, This major addition is 
in line with the Board's policy of assisting in the improvement of the 
basic power facilities in the Atlantic region. 


IMPERIAL OIL LIMITED 


A new single-unit thermal plant with a generating capacity of 
3,750 kw. went into operation at Dartmouth in September 1965, 


pOOTT MARITIMES PULP LIMITED 


The thermal plant which the Company is building at Abercrombie 
Point is expected to be ready for operation in the spring of 1967. The 
plant will house one unit rated at 18,750 kw. 


Newfoundland 


New generating capacity installed in the province during 1965 
totalled 15,400 kw., most of it hydro. Two thermal units removed from 
service during the year reduced the increase to a net total of 13,840 kw. 
Of the 14,750 kw. of new capacity scheduled for 1966, 12,500 kw. will be 
thermal. A new hydro plant at present under construction is expected 
to make available 229,500 kw. of generating capacity in 1967 with provi- 
Sion for another 229,500 kw. later. 
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Construction under way at the site of the 459,000-kw. Bay d'Espoir hydro plant on the Salmon River 


in Newfoundland, 


NEWFOUNDLAND AND LABRADOR POWER COMMISSION 


The hydro plant referred to above is being built by the Commis - 
sion at Bay d'Espoir on the Salmon River. The plant is designed for six 
units, three of which are scheduled to come into service in March 1967, 
The total eventual generating capacity at the Bay d'Espoir plant is 
expected to be 459,000 kw. and the total turbine capacity 700,000 hp. 


Eleven small thermal plants with capacities ranging from 80 kw. 
to 300 kw. were installed in 1965, adding 1,900 kw. to the Province's 
thermal generating capacity. The new 12,500-kw. gas turbine plant at 
Holyrood being built by the Commission is expected to be in service in 
September 1966. 


The Commission's program of hydro development on the island 
portion of the Province includes the building of an island-wide trans- 
mission grid consisting basically of a 230-kv. east-west "backbone" with 
138-kv. extensions. This grid is designed to interconnect all the existing 
power generating sources on the island and in 1967 will carry hydro 
power from the Bay d'Espoir development, 


During 1965, the transmission network was extended by 135 miles 


dil 


of 25-kv. line and 119 miles of line with operating voltages between 
7.2 kv. and 14.4 kv. Many more miles of line, including main 230-kv. 
and 138-kv. line, were under construction at the end of the year. 


BOWATER POWER COMPANY LIMITED 


An extensive overhaul of the seven smaller units at the Company's 
Deer Lake hydro plant on the Humber River was begun in 1965, Turbine 
runner replacement and re-wiring of generators was completed in six 
units increasing the total installed turbine capacity by 12,000 hp. and the 
total installed generating capacity by 13,500 kw. A further 2,000 hp. and 


2,250 kw. was realized early in 1966 on completion of work on the 
seventh unit. 


A total of 37 miles of 115-kv. transmission line and 7.5 miles of 
25-kv, line came into service in 1965, At Springdale, the Company 
completed a 10,000-kva. transformer substation. 


CHURCHILL FALLS POWER CORPORATION LIMITED 


Development of the immense hydro potential of Churchill Falls on 
the Churchill River in Labrador awaits completion of marketing 
negotiations, 


Development of the site would involve an installation of 6,150,000 
hp, in ten units, The total generating capacity would be 3,914,000 kw. 


Yukon and Northwest Territories 


Electric generating capacity installed in the Northwest Territories 
in 1965 totalled 19,650 kw., 18,000 kw. of which was hydro. The total 
capacity in Yukon Territory was increased by the small amount of 
120 kw. of thermal equipment, Forecasts indicate a total increase in 
1966 of 2,700 kw. of thermal capacity in the Northwest Territories and 
600 kw., also thermal, in Yukon Territory. 


NORTHERN CANADA POWER COMMISSION 
Of the total of 19,610 kw. of generating capacity that saw initial 
service in the Northwest Territories in 1965, 19,210 kw. was installed 


in plants operated by the Northern Canada Power Commission, 


The Twin Gorges hydro plant, completed in 1965 by the Com- 
mission, is the largest hydro plant built in the Yukon and Northwest 


Te 


Hydro station and surge tank at the Twin 
Gorges development on the Taltson River, 
Northwest Territories. 


Territories. The 18,000 kw., single-unit plant on the Taltson River 35 
miles northeast of Fort Smith, N.W.T., doubles the hydro capacity in 
the Northwest Territories and increases the total electric generating 
capacity by almost 50 per cent, 


The Twin Gorges project includes a 170-mile transmission line 
which carries hydro power via Fort Smith to the Pine Point base metal 
operations on Great Slave Lake and to the new town of Pine Point, The 
generating station is operated by remote control from Fort Smith. 


The capacity at the Fort McPherson thermal plant was increased 
to 475 kw. by the addition of a 250-kw.unit. Another 250-kw. unit is 
expected to be installed in 1966. A 960-kw. unit went into service at Fort 
Smith, increasing the existing capacity to 3,240 kw. With the availability 
of lower-cost hydro power from the Taltson River, it is likely that 
1,000 kw. of thermal capacity will be transferred from Fort Smith to ; 
Inuvik in 1966. | 


Other new capacity installations for 1966 include 500 kw. at the | 
3,460-kw. Frobisher Bay plant, 500 kw. at the 600-kw. Cambridge Bay | 
plant, and a new 450-kw. plant at Coppermine, all in the Northwest | 
Territories, In Yukon Territory, the Commission will build a new 
600-kw. plant in 1966 at Dawson City. 


(es 
YUKON ELECTRICAL COMPANY LIMITED 


The Company installed a new thermal station at Stewart Crossing, 
Y.T., in 1965. The station houses two 60-kw. diesel units. 


A 14-mile, 14,4-kv. transmission line was built to supply power 
from Watson Lake, Y.T., to Lower Post, B.C. A 45-mile, 23.9-kv. 
transmission line from Whitehorse to Carcross is at present under 
construction and should be in operation April 1, 1966. When this line is 
completed, the 160-kw. diesel plant at Carcross will be dismantled. 
Scheduled for operation May 1, 1966, is a 12-mile, 14.4-kv. line from 
Destruction Bay to Burwash Landing, 


NORTHLAND UTILITIES 


The Company has increased the capacity of its Hay River thermal 
plant to 1,975 kw. with the addition of a 250-kw. unit, Two 40-kw. units 
_ at Enterprise were dismantledand power will be supplied to Enterprise 
by transmission line from Hay River. 


Two 75-kw. units were installed by the Company to supply power 
at Fort Providence, 


TABULAR SUMMARY - HYDRO 
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ELECTRIC POWER GENERATING STATIONS 


HYDRO 


No. Development 


Bnitish Columbia 


2 | bridge River No, Z 


4 |Bridge River No. 1 
5 |Cheakamus 


6 |John Hart 
7 |Ruskin 
8 |Brilliant 


9 Wahleach 


10 


Upper Bonnington 


ll Ladore Falls 

12 |Stave Falls 

ine} Lake Buntzen No, 1 
14 |South Slocan 

15 |Lower Bonnington 
16 |Seton 

17 Corra Linn 

18 Whatshan 

19 +|Strathcona 

20 {Stillwater 

21 Clowhom Falls 

22 |Puntledge 

22 Lake Buntzen No, 2 
24 |Jordan River 

25 |Ash River 

26 |La Joie 

27 |Powell River 

28 |Elko 

29 Falls River 


River Owner 


Nechako to 
Kemano 


Bridge to 
Seton Lake 


Pend d'Oreille 
Bridge to 
Seton Lake 


Cheakamus to 
Squamish 


Campbell 
Stave 
Kootenay 


Wahleach Lake 
to Fraser 


Kootenay 


Campbell 

Stave 

Lake Buntzen to 
Burrard Inlet 

Kootenay 

Kootenay 

Seton Creek 

Kootenay 

Whatshan 

Campbell 

Lois 

Clowhom 

Puntledge 


Lake Buntzen to 
Burrard Inlet 


Jordan 


Ash 
Bridge 


Powell 


Elk 


Big Falls Creek|BCHPA 


Installed 


First 
Unit 


Year 


Latest 
Unit 


2,500 


1,264 


210 


1,264 


954 


390 
123 
90 


1,880 


70 


122 


110 
13 


380 


735 
176 
Viz, 


147 
147 


190 


248 


No. 
of 
Units 


Unit Total 
Capacity Capacity 
hp. hp. 


150,000 
150,000} 1,050,000 


82,000 328,000 


130,000 


120,000 370,000 


69,000 


276,000 


190,000 


168,000 
141,000 
111,000 


82,000 


86,000 


70,000 


67,000 


70,000 


75,000 
60,000 
58,500 
57,000 
49,500 
42,000 
50,000 
40,000 
35,000 


40,500 


38,985 
35,000 


30,000 


23,100 
15,000 


12,000 


75 


Generators 


Unit 
Capacity 
kw. 


97,600 
105,600 


62,000 


72,000 
72,000 


45,000 


70,000 


20,000 
35,200 


27,200 


60,000 


Total 
Capacity 
kw. 


707,200 


248,000 


216,000 


180,000 


140,000 


120,000 
105,600 
81,600 


60,000 
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Installed Rated} No. 
Development River Owner Head! of Total 
Capacity 


First | Latest] ft, | Units} Capacity 
Unit | Unit : 


No. 


BRITISH COLUMBIA (Cont'd) 


30 |Ocean Falls 


11,870 
31 | Nelson Kootenay 
8,670 
32 |Alouette Alouette Lake to}|BCHPA 8,000 
Stave Lake 
33 |Walter Hardman Cranberry Cree 8,000 
34 |Beach Britannia Creek; ACL 
Furry Creek 6,000 
35 |Shuswap Falls Shuswap 
5,200 
36 |Aberfeldie Bull 5,000 
37 |Spillimacheen : Spillimacheen 
4,000 
38 |Woodfibre Woodfibre Creek 2,250 
39 | Port Alice Victoria Laketo| RC 2,000 
Neroutsos Inlet 
Total capacity of plants under 1,500 kw. 7,848 
Total capacity of turbines connected directly to mechanical equipment 41,710 
Total (all plants) S281 Te Uh 2,616,012 


Yukon Territory 


Yukon 


Whitehorse Rapids 


NCPC | 1958 


North Fork 


Klondike YCGC 


1911 


10,050 


Mayo River Mayo NGPC | 1952 5,100 


Total capacity of plants under 1,500 kw. 


1,650 
Total capacity of turbines connected directly to mechanical equipment = 
Total (all plants) 38,140 28,190 


Northwest Territories 


Taltson 


2 |Snare Falls Snare 7,000 


Snare Rapids Snare 


7,000 


4 |Bluefish Lake Yellowknife 


Total capacity of plants under 1,500 kw. 


Total capacity of turbines connected directly to mechanical equipment 


Total (all plants)) 47,250 35,360 
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Rated| No. 
Head | of 
ft. | Units 


Year Generators 


Installed 


No. Development River Owner Unit Total Unit Total 
First | Latest Capacity Capacity Capacity Capacity 
Unit Unit hp. kw. 


Alberta 


1 |Big Bend 210,000] 144,000 144,000 


2 |Spray Spray Diversion 80,800 


3 |Rundle Spray Diversion 
46,750 
4 |Ghost 
46 ,650 
5 Cascade 34,000 
6 |Horseshoe 
18,000 
7 |Kananaskis 
16,360 
8 |Bearspaw 15,300 
9 Pocaterra Kananaskis 13,500 
10 |Pumping-Generating 9,720 
Station 
1l |Barrier Kananaskis 9,560 
12 |Interlakes Kananaskis 5,040 
3 | Three Sisters Spray Diversion | CP 3,400 
Total capacity of plants under 1,500 kw. 1,940 1,430 
Total capacity of turbine connected directly to mechanical equipment 
Total (all plants) 634,950 444,510 


Saskatchewan 


Saskatchewan 201,000 


Chur chill 


106,740 


SASKATCHEWAN (Cont'd) 


Waterloo Lake Charlot 


Wellington Lake Charlot 


Total capacity of plants under 1,500 kw. 


Total (all plants) 


Manitoba 


10 


Grand Rapids Saskatchewan 


| Kelsey 


Seven Sisters 


Great Falls 


Slave Falls 


Pointe du Bois 


McArthur Falls Winnipeg 


Laurie River No. 2 


Laurie River No. 1 


Total capacity of plants under 1,500 kw. 


Total (all plants) 


1961 - 63} 1 10,000 
1939 | 1960 70} 2 3,300 


Total capacity of turbines connected directly to mechanical equipment 


10,000 


6,600 


418,100 


1,462,000 


7,500 


2,400 


110,000 


320,040 


330,000 


168,750 


165,750 


113,400 


83,700 


72,000 


1,073,750 


— 


HYDRO ai 
i LAE ele eee 


Year Generators 


Installed Rated] No. 


No. Development River Owner Unit Total Total 
Latest Capacity Capacity Capacity 
Unit hp. hp. kw. 


Ontario 


Sir Adam Beck- Niagara 
Niagara: Generating 55,000 
Station No, 1 58,000 
58,000 
58,000 403,900 
Generating Station 105,000 1,223,600 
No, (2 
Pumping -Gene rating 46 ,000 176,700 
Station 
Robert H,. Saunders - |St. Lawrence 912,000 
St. Lawrence 
Des Joachims Ottawa 360,000 
Abitibi Canyon Abitibi 
208,100 
Otto Holden Ottawa 
205,200 
Otter Rapids Abitibi 174,800 
Ontario Power Niagara 
132,505 
Harmon Mattagami ¥Z9 5200 
Pine Portage Nipigon 
128,700 
Chenaux Ottawa 122,400 
Little Long Mattagami 121,600 
DeCew Falls No, 2 Welland Canal 115,200 
Rankine Niagara 
94,675 
Toronto Power Niagara 
91,800 
Chats Falls Ottawa 89,300 
Caribou Falls English 76,950 
Cameron Falls Nipigon 
72,000 
Manitou Falls English 72,000 
Alexander Nipigon 
65,250 
Whitedog Falls Winnipeg 64,800 
Stewartville Madawaska 61,200 
Smoky Falls Mattagami 52,800 
Silver Falls Kaministikwia 45,000 
Geo, W, Rayner Mississagi 42,300 
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No. 


Development 


ONTARIO (Cont'd) 


ao 


26 


au 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


4) 
42 


43 


44 


45 


46 
47 


48 


49 


Barrett Chute 


Upper Falls 


Aguasabon 
Red Rock Falls 
Island Falls 


DeCew Falls No, 1 


Kakabeka Falls 


High Falls 


Big Eddy 


Sault Ste. Marie 


Iroquois Falls 


Twin Falls 
Gartshore Falls 
Hollingsworth Falls 


Ear Falls 


Norman 


Lower Falls 
Hogg 


/Espanola 


Scott Falls 


High Falls 


Fort Frances 
Thorold 


Wawaitin 


Kenora 


River 


Madawaska 


Montreal 


Aguasabon 
Mississagi 
Abitibi 


Welland Canal 


Kaministikwia 


Michipicoten 


Spanish 


St. Mary 


Abitibi Lake & 
Black River 


Abitibi 
Montreal 


Michipicoten 


English 


Winnipeg 


(West Branch) 


Montreal 
Montreal 


Spanish 


Michipicoten 


Spanish 


Rainy 
Welland Canal 


Mattagami 


Winnipeg 


Year 


Installed 


1942 


1937 


1948 
1960 
1924 


1901 


1906 


1930 


1929 


1918 


1949 


Wa | 
1958 
19'59 


1930 


1925 


1938 
1964 


1906 


1952 


1905 


1955 
1932 


1912 


1923 


1942 


TOSi7 


1948 
1961 
1925. 


1913 


1914 


1950 


1929 


L931 


1949 


1952 


1918 


19155 
193!) 


1918 


1924 


150 


232 


290 


178 


147 


90 


18.5 


43 


Sine) 


112 


108 


36 


20 


185 


78 


64 
64 
64 


70 


85 


28 


160 


125 


20 


HYDRO 


Generators 


Total 


40,800 


40,500 
40,500 
40,500 


38,400 


38,400 


24,170 


23,1 75 


21,600 


21,520 


21,485 
20,250 
20,000 


20,000 


18,625 


16,500 


16,200 


15,000 


14,250 


13,600 


13,550 
12,800 


12,000 


11,750 


11,500 


HYDRO 99 


Year Generators 


Installed No. 


No. Development River Owner of Unit Total Unit Total 
First | Latest Capacity | Capacity Capacity Capacity 
Unit Unit hp. hp. kw. kw. 


ONTARIO (Cont'd) 


50 | Heely Falls as 72 5,600 
1 5,600 10,500 
51 McPhail Falls Michipicoten 48 (2 7,500 10,000 
52 | Upper Notch Montreal 48) 2 6,500 9,600 
53 Calm Lake Seine 82 2 6,500 9,200 
54 |Sturgeon Falls Sturgeon 20,51) 1 2,500 
1 1,000 
1 1,500 
1 1,500 
1 1,500 
1 1,000 Seyai0, 
55 |Eddy Ottawa 38 a 4,650 
1 4,650 9,320 
56 | Crystal Falls Sturgeon 33) 4 2,600 8,080 
57 |Ranney Falls rent - 1 1,000 
2 5,000 GAe 
58 |Chaudiére Falls No, 4] Ottawa 38] 2 5,400 7,920 
59 |Big Eddy Muskoka S8ifouz 5,280 7,650 
60 |Ragged Rapids Muskoka Bey | ve 5,200 7,650 
61 |Sturgeon Falls Seine 62 2 5,000 7,650 
62 |Matabitchuan Matabitchuan 305| 4 3,300 6,760 
63 |Lower Sturgeon Mattagami 42) 2 4,000 6,400 
64 |Smooth Rock Falls Mattagami 45 2 4,500 5,600 
65 |Nairn Spanish SOiF 82 2,000 
1 2,600 4,875 
66 Eugenia Beaver 550 2 20250 
1 4,000 4,800 
67 |Meyerburg (Dam 8) Trent Byala oS) 2,200 4,800 
68 |Chauditre Falls No, 2|Ottawa 40] 3 2,300 4,386 
69 | Peterborough Otonabee Ziel 2,300 
1 2,550 
1 2,140 4,100 
70 | Coniston Wanapitei 53 1 1,200 
1 1,600 
1 3,500 4,095 
tek Stinson Wanapitei - 2 3,500 4,000 
72 Calabogie Madawaska S01 v2 3,000 4,000 
73 |Big Chute Severn 56 3 1,300 
1 2,300 3,980 
74 |South Falls South Muskoka 107 1 1,000 
2,200 3,835 
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Year Generators 
Installed 
No. Development Owner Head Total Total 
First | Latest | ¢. Capacity Capacity 
Unit Unit hp. kw. 
ONTARIO (Cont'd) 
75 | Wabagishik Vermilion 
3,640 
76 |Swift Rapids Severn 3,600 
77 | Minden Gull 3,600 
78 |Sandy Falls Mattagami 
3,495 
79 |Hagues Reach Trent 3,360 
80 |Indian Chute Montreal 3,240 
81 |Sidney Trent 3,180 
82 |Seymour Trent 
3,150 
83 | Mathias Muskoka 2,812 
84 |Hound Chute Montreal 2,800 
85 |Kapuskasing Kapuskasing 2550 
86 | Frankford Trent 2,600 
87 |Jones Falls Rideau Canal 
2,580 
88 |Nassau Otonabee 
2,460 
89 |McVittie Wanapitei 2,250 
90 |High Falls Mississippi 2,100 
91 |Nipissing South 
2,050 
92 Lakefield Otonabee 2,000 
93 |Fountain Falls Montreal 2,000 
94 Rideau Falls Rideau 2,000 
95 |Sills Island Trent 
1,980 
96 |Crow Bay Trent Canal 
1,975 
97 |Auburn Otonabee 1,875 
98 |Current River Current 
1,850 
99 |Eagle Eagle 1,760 
Trethewey Falls South Muskoka 1,600 
Total capacity of plants under 1,500 kw, 21,858 
Total capacity of turbines connected directly to mechanical equipment Pre (i. 
Total (all plants) 6,064,241 


67 399),935 


HYDRO 101 


Year Generators 


Installed Rated| No. 


No. Development River Head | of Unit Total Total 
Latest] ft | Units} Capacity | Capacity Capacity 
Unit hp. hp. kw. 


22 


23 


me 


Beauharnois: 
Section 1 


Section 2 


Section 3 
Bersimis I 


Chute des Passes 


Shipshaw 


Bersimis II 
Carillon 
Manic 2 
Isle Maligne 


McCormick 


Trenche 
Beaumont 


La Tuque 


Paugan 


Chute-4-la-Savanne 
Chute-du-Diable 


Rapide Blanc 


Chute A Caron 


Shawinigan No, 2 


Cedars 


Shawinigan No, 3 


Grand'Mére 


Chelsea 


La Gabelle 


Farmers Rapids 


Masson 


Quinze Rapids 


High Falls 


Chats Falls 


St. Lawrence 


Bersimis 
Peribonka 


Saguenay 


Bersimis 
Ottawa 
Manicouagan 
Saguenay 


Manicouagan 


St. Maurice 
St, Maurice 


St. Maurice 


Gatineau 


Peribonka 
Peribonka 


St. Maurice 


Saguenay 


St. Maurice 


St. Lawrence 


St. Maurice 


St. Maurice 


Gatineau 


St, Maurice 


Gatineau 


Liévre 


Ottawa (Upper) 


Liévre 


53,000 
55,000 


55,000 
56,000 


73,700 
150,000 
200,000 
95,000 
103,000 
101,000 
95,000 
171,000 
60,000 
170,000 
45,000 
56,200 
60,000 
80,000 
65,000 
55,000 


44,500 
49,000 


47,000 
34,000 


57,000 
55,000 


44,500 
40,000 


75,000 
43,000 
18,500 
18,500 


10,800 
11,300 


65,000 
22,000 
22,000 
24,500 
22,000 
34,000 
36,000 
32,000 
32,000 


24,000 
24,000 


34,000 
12,500 
12,500 
34,500 


32,500 
30,000 


29,940 


1,200,000 
855,000 
840,000 
850,000 


540,000 


452,400 
390,000 


330,000 


271,500 


285,000 
285,000 


275,000 


244,500 


300,000 


221,500 


37,300 
40,000 


40,000 
41,120 


55,250 


114,000 


| 148,500 


58,500 
60,000 
60,000 
60,000 
131,000 
46,750 
127,000 
28,000 
35,625 
40,000 
60,000 
47,700 
40,500 


36,000 
36,000 


32,400 
24,225 


37,450 


37,450 


30,600 
30,600 


45,000 


30,000 
15,000 
14,000 


9,000 
9,000 


50,000 
15,700 
18,000 
20,000 
15,700 
28,800 
24,700 
24,700 
24,700 


20,000 
19,125 


23,800 

8,000 
10,800 
26,000 


21,250 
21,250 


20,000 


1,574,260 
912,000 
742,500 


717,000 
655,000 
654,500 
635,000 


336,000 


311,250 
286 ,200 


243 ,000 


216,000 


201,975 
187,250 


187,250 


183,600 


180,000 


163,000 


162,000 


150,000 


147,900 


144,000 


123,500 


98,250 


95,200 


89 ,600 


85 ,000 


80,000 
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HYDRO 
Year Generators 
Installed No. 
No. Development Head | of Unit Total Total 
First | Latest] f | Units} Capacity | Capacity Capacity 
QUEBEC (Cont'd) 
30 |Murdock Willson Shipshaw 51,000 
31 |Jim Gray Shipshaw 51,000 
32 |Outardes Falls Outardes 50,000 
33 |Fifty Foot Falls Hart Jaune 48,450 
34 Ottawa (Upper) 48,000 
35 Ottawa (Upper) 48,000 
36 |Montreal Island Prairies 45,000 
37 |Dufferin Falls Liévre 38,250 
38 |Chicoutimi Chicoutimi 32,000 
39 |Hemming Falls St. Frang¢ois 28,800 
40 |Seven Falls St. Anne L3e720 
(de Beaupré) 
41 |Ste. Marguerite Marguerite 17,600 
42 |Kipawa Gordon Creek 
17,120 
43 |Chaudiére No, 2 Ottawa 
16,560 
44 |St. Narcisse Batiscan 15,000 
45 |Drummondville St. Fran¢ois 
14,600 
46 |Chutes aux Galets Shipshaw 13,600 
47 |Chaudiére Falls Ottawa 11,250 
48 |Chicoutimi Chicoutimi 9,900 
49 |Waltham Black 
9,080 
50 |Chaudiére No, 1 
7,650 
51 |Buckingham Liévre 
(Peis) 
52 \Price Mitis 
6,400 
53 |Adam Cunningham Bhieehay 6,375 
54 |Arnaud Bridge Chicoutimi 
5,450 
55 |Bell Falls Rouge 4,800 
56 |Kenogami Au Sable 4,690 
57 |Grand Mitis No, 2 Mitis 4,250 
58 |Jonquiére Au Sable 
4,092 
59 |Westbury St. Francois 4,000 


60 


Lachute 


North 


3,240 
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Year Generators 
Installed 
No. Development Head Total 
First | Latest] 
Unit Unit 
QUEBEC (Cont'd) 
61 |Windsor Mills St. Francois 
3,160 
62 |Weedon St. Francois 
3220 
63 |St. Alban Ste. Anne de la 3,000 
Pérade 
64 |St. Raphael Sud 2,50 
65 |Garneau Falls Chicoutimi 2.520 
66 |Chauditre Chaudiére 
2,500 
67 |Domtar Jacques Cartier 2,400 
68 |MacDougall Falls Jacques Cartier 2,400 
69 |Jonquiére Mill Au Sable 
2,400 
70 |Winneway Winneway 2,538 
(Upper Ottawa) 
71 |Ogilvie Flour Mills Lachine Canal 
2,300 
72 |Mont Laurier Li&gvre 
2,300 
73 |Sherbrooke Magog 2,256 
74 |Magpie Magpie 2,000 
75 |Magog Magog 2,000 
76 |Corbeau Gatineau 2,000 
77 |Bird's Mill Falls Jacques Cartier 1,920 
78 {Rock Forest Magog 1,880 
79 |Rivitre-du-Loup Du Loup 
1,840 
80 |Rawdon Ouareau 13720 
81 |Frontenac. Magog 1,600 
82 {Burroughs Falls Nigger 1,600 
83 |Natural Steps Montmorency 1,500 
Total capacity of plants under 1,500 kw. 40,593 28,138 
Total capacity of turbines connected directly to mechanical equipment 59,365 
Total (all plants) 14,382,478 10,339,085 
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Installed Rated | No. 
is Development River Owner Head | of Unit Total 
First | Latest] ft, | Units} Capacity | Capacity 
Unit Unit hp. hp. 


New Brunswick 


HYDRO 


Generators 


Un it Totai 
Capacity Capacity 
kw. kw. 


»1 |Beechwood Saint John 
112,500 
2 |Grand Falls Saint John 63,000 
3 Aroostook 
30,840 
4 |Tobique Tobique 20,000 
5 |Bathurst Nepisiguit 
10,800 
6 10,000 
7 
6,960 
8 
3,036 
9 \|Edmundston Madawaska R 2,000 
Total capacity of plants under 1,500 kw, 2,500 
Total capacity of turbines connected directly to mechanical equipment 5,000 
Total (all plants) 352,395 261,636 


Nova Scotia 


Deep Brook Mersey 


2 |Big Falls Mersey 9,000 
3 |Weymouth Falls Sissiboo 9,000 
4 |Lower Lake Falls Mersey 7,380 
5 |Cowie Falls Mersey 7,200 
6 uth Falls East, Sheet 

Harbour 6,970 


Hells Gates 


HYDRO ie 


Year Generators 


Installed Rated} No. 
No. Development River Head | of Unit Total Total 
ft. |Units| Capacity | Capacity Capacity 
Unit Unit hp. hp. kw. 


NOVA SCOTIA (Cont'd) 


Sissiboo Falls Sissiboo 


Upper Lake Falls Mersey 


Hollow Bridge 


Tidewater North East 


Lower Great Brook Mersey 


Bear 


Dickie Brook 


East, Sheet 
Harbour 


Paradise Brook |NSLPC 


Methal's Brook |NSLPC 


Sandy Lake 


North East 


Tusket 


Salmon Hole St. Croix 


Total capacity of plants under 1,500 kw. 6,550 4,708 


Total capacity of turbines connected directly to mechanical equipment 


Total (all plants) 196,430 


Bk et ee ee 
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Newfoundland 


Year 
Installed 
First 
Unit 


Rated} No. 
Head | of 
ft. | Units 


| all ee 


Unit Total 
Capacity Capacity 
hp. hp. 


HYDRO 


Generators 


Twin Falls 187,200 
Deer Lake 
121,750 
Exploits 
26,500 
Ashuanipi 
(Labrador) 18,700 
Exploits 
17,175 
Rattling Brook 13,500 
Mobile 9,350 
Corner Brook 9,200 
Horse Chops 7,650 
Tors Cove Tors Cove 
6,500 
Cape Broyle Horse Chops 6,000 
Sandy Brook Sandy Brook 5,950 
Lookout Brook Lookout Brook 
5,200 
Petty Harbour Petty Harbour 
5,000 
INew Chelsea New Chelsea 4,000 
Brook 
Seal Cove 
3,600 
Pierres Brook 3,200 
Tors Cove 3,200 
Lockston 2,960 
IWearts Content Hearts Content 2,400 
Brook 
Buchans Brook Buchans Brook 1,760 
Total capacity of plants under 1,500 kw. 7,690 5,440 
Total capacity of turbines connected directly to mechanical equipment 22,000 
Total (all plants) 648,889 466 ,235 
Canada (TOTAL HYDRO CAPACITY) 21,791,969 
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THERMAL 


pm | 


Bnitish Columbia 


Prince George 


Somass Mill 


Chetwynd 


Dawson Creek 


Port Alice 


Watson Island 


Powell River 


Ocean Falls 


New Westminster 


Eburne Sawmills 


Kitimat 


Taylor 


Kelowna 


W oodfibre 


Smithers 


Prince George 


Port Alberni 


Chetwynd 


Dawson Creek 


Port Alice 


Watson Island 


Powell River 


ew Westminster 


Vancouver 


Kitimat 


W oodfibre 


Prince Rupert 


Owner 


BCHPA 


BCHPA 


BCHPA 


MB PR 


BCHPA 


MB PR 


BCHPA 


BCHPA 


RC 


CCC 


MB PR 


CZC 


CZB 


CFP 


ALCAN 


Pe 


SMS 


RC 


BCHPA 


BCHPA 


Year 
Installed 


waste 


Gas, oil 


Wood- 
waste 


Gas, oil 


Gas, oil 


Oil, 
wood- 
waste 


Oil, 
wood - 
waste 


Wood- 
waste, 
oil 


Oil; 
wood- 
waste 


Wood- 
waste 


Wood- 
waste 
Oil 
Gas 
Wood- 


waste, 
oil, coal 


Oil, 
wood- 
waste 


Oil 


Oil 


Generators 


Unit 
Capacity 
kw. 


Ss 150,000 
Gr 25,000 


Gr 19,750 
18,000 


S 31,500 
4,000 
1,250 


GT 6,000 
iG 7 3,000 


iS) 26,000 


Ic 600 
800 

1,000 

3,000 

GT 6,000 


Ic 1,000 
3,000 


iS) 3,200 
3,500 
6,000 


iS) 7,500 


Ic 


IC 


109 


Total 
Capacity 
kw. 


450,000 


100,000 


75,500 


36,750 


27,000 


26,000 


21,000 


20,000 


16,200 


15,000 


1a 922 


14,000 


12,500 


11,500 


8,000 


7,500 


7,250 


7,000 


6,880 


6,404 


me THERMAL 


Generators 


Unit Total 
Capacity Capacity 
kw. kw. 


Year 
Installed 
Station Location Owner 
First Latest 
Unit Unit 


BRITISH COLUMBIA (Cont'd) 


Mica Creek 


ge 
22 | Port Mellon Port Mellon 

5,000 
23 |Semi-mobile unit 5,000 

No, 87 

24 | Vancouver 

4,750 
25 | Kimberley (Stand-by) |Kimberley 4,500 
26 | Kamloops 

4,500 
27 | Victoria 

4,500 
28 

4,300 
29 | Burns Lake Burns Lake 

4,072 
30 | Hammond 4,000 
31 | Chemainus 

3,750 
32 | Vancouver Vancouver 3,750 
33 | Cassiar Cassiar 

3,673 
34 | Hazelton 

3,650 
35 | Jedway 

35250 
36 | Fort Nelson Fort Nelson 

3,161 
37 | Honeymoon Bay Honeymoon Bay 

3,000 
38 | Port Hardy Port Hardy 

2,700 
39 | Mesachie Lake Mesachie Lake 

2,610 


Endako 


THERMAL man 


Year Generators 


Installed 
by Station Location Unit Total 
Latest Capacity Capacity 
Unit Unit kw. kw. 


BRITISH COLUMBIA (Cont'd) 


41 |Revelstoke 


2,000 
13875 
43 | Tide Camp 
1,800 
44 | Giscome 
1,800 
45 | McBride McBride 1,800 


46 | Vanderhoof Vanderhoof 


Total capacity of plants 1,500 kw. and over (not listed above) 7,500 
Total capacity of plants under 1,500 kw. 41,075 
Total (all plants) 1,020,437 


Northwest Territories 


1} Port Radium 


Port Radium 


3,639 

2| Frobisher Bay Frobisher Bay 

3,460 
3 

3,460 
4) Fort Smith Fort Smith 

B52 52 
5| Hay River 

TZ > 


6] Tungsten 
Total capacity of plants 1,500 kw. and over (not listed above) = 


Total capacity of plants under 1,500 kw. 95,412 


Total (all plants) 26,428 


eet eee pee es A yy he a ee) he ee ee ae 


Yukon Territory 


Total capacity of plants 1,500 kw, and over (not listed above) - 
Total capacity of plants under 1,500 kw. 3,910 


Total (all plants) 3,910 


GT - Gas Turbine, IC - Internal Combustion, S - Steam 
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THERMAL 


No. Station 


Alberta 


1 |Edmonton 


2 | Wabamun 


3 |Battle River 


4 |Vermilion 
5 | Medicine Hat 


6 | Lethbridge 


7 | Hinton 


8 | Sturgeon 


9 | Clover Bar 


10 | Drumheller 


11 | Duvernay 


12 | Fairview 


13 | Sentinel 


14 | Edmonton 


15 | Fort Saskatchewan 


16 Whitecourt 


17 |Rimbey 


18 |Grande Prairie 


19 Taber 


20 | Jasper 


Location 


Edmonton 


Forestburg 


Vermilion 


Medicine Hat 


Lethbridge 


Valleyview 


Edmonton 


Drumheller 


Duvernay 


Fairview 


Coleman 


University 


Fort Saskatchewan 


Whitecourt 


Rimbey 


Grande Prairie 


Owner 


Year 


Installed 


First 
Unit 


Fuel 
Latest 
Unit 


Unit 
Capacity 
kw. 


15,000 
30,000 
75,000 
30,000 


66,000 
150,000 


33,000 
2,250 
30,000 
3,000 
5,000 


30,000 


3,375 
5,000 


10,000 
20,000 


1,100 
1,000 


10,000 
8,500 
6,000 


7,500 
2,500 


300 
1,200 


500 


8,437 


1,200 
3,000 
1,200 


5,000 
2,200 
5,000 
2,000 
2,500 


300 
800 


1,000 
800 


600 
2,500 


2,000 © 


1,605 


1,290 
474 
96 
500 
300 


Generators 


Total 
Capacity 
kw. 


330,000 


282,000 


66 ,000 


39 ,000 


38,000 


33,515 


22,100 


18,500 


18,000 


17,500 


135537 


11,400 


10,000 


9,200 


5,000 


4,600 


4,000 


3,900 


3,675 


2,570 


THERMAL ais 


Generators 


Year 


Installed 
No. Location Fuel Unit Total 
First | Latest Capacity Capacity 
Unit Unit kw. kw. 


ALBERTA (Cont'd) 


Legislative Bldg. 19534) 1965 800 
500 2,100 

Picture Butte Picture Butte 1964 1,250 
750 2,000 

Athabasca Athabasca 1953] 1961 1,200 
300 1,800 

Fort McMurray Fort McMurray 1964 500 

350 

225 

150 
100 1,675 

Edmonton Alberta Hospital 1929) POS 600 

500 

300 
200 1,600 

Worsley 1963 | 1963 864 
650 1,514 
Total capacity of plants 1,500 kw, and over (not listed above) 4,000 
Total capacity of plants under 1,500 kw. Megas 
Total (all plants) 959,064 

CaaS aie UO Wek at OR a ne ne 
Saskatchewan 

1 | Boundary Dam Estevan 66,000 132,000 
2 | Queen Elizabeth Saskatoon 66,000 132,000 

Baa gL, Gole Saskatoon 10,000 

15,000 

25,000 
30,000 105 ,000 

4 | Regina 15,000 

5,000 

20,000 

30,000 
23,360 93,360 

5 | Estevan 5,000 

15,000 

20,000 
30,000 70,000 

6 | Kindersley Kindersley 3,000 
10,000 29 ,000 

7 | Moose Jaw Moose Jaw 10,000 
15,000 25,000 
8 | Kalium Kalium 7,500 15,000 
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Generators 


Year 
Installed 


No. Station Location Owner Unit Total 
First | Latest Capacity Capacity 
Unit Unit kw. kw. 


SASKATCHEWAN (Cont'd) 


Swift Current 


Swift Current 
14,550 


10 |Eldorado 
10,548 


11 


Flin Flon 


Flin Flon 
(Saskatchewan) 


Total capacity of plants 1,500 kw. and over (not listed above) 10,000 
Total capacity of plants under 1,500 kw, 4,143 
Total (all plants) 647,601 


Manitoba 


1 | Brandon Brandon 1957 1958 | Coal, ‘S) 4 33,000 132,000 
gas, oil 
2 | Selkirk Selkirk 1960 1960 | Coal, S) 2 66,000 132,000 
oil 
3 | Amy Street Winnipeg 1924 | 1954 | Coal S) ie 5,000 
15,000 
25,000 50,000 
4 | The Pas The Pas 1948 1962 |O#2l Ic 1 1,100 
3 1,000 
1 750 
ih 400 5,250 
5 | Churchill Churchill 1931 1955 |Grain Ss 2 1,500 
refuse, 1 600 
oil, coal’ LG ] 200 
1 250 4,050 
6 | Fort Garry Winnipeg 1940 | 1953 | Oil S) 1 1,500 
1 2,500 4,000 
7 | Thompson Thompson 1958 |Oil IC Zz 1,500 3,000 
8 | Grand Rapids Grand Rapids 1961 1963 |Oil IC 1 1,000 
1 350 
1 150 1,500 
Total capacity of plants 1,500 kw. and over (not listed above) 4,000 
Total capacity of plants under 1,500 kw, 3,016: 
Total (all plants) 338,816 


GT - Gas Turbine, IC - Internal Combustion, S - Steam 


THERMAL is 


Year Generators 


Installed 


Unit 


No. Station Location Owner Total 
First Latest Capacity Capacity 
Unit kw. kw. 


Ontario 
1 | Richard L. Hearn Toronto 1961 |Coal 100,000 
200,000 1,200,000 
2 | Lakeview Toronto 1965 |Coal 300,000 1,200,000 
3 | J. Clark Keith Windsor 1953 |Coal 66,000 264,000 
4 | Thunder Bay Fort William - Coal 100,000 100,000 
5 | Windsor Windsor 1952 |Coal 10,000 
4,000 
25,000 64,000 
6 | A.W. Manby Toronto 1965 |Oil 16,320 32,640 
7 | Sarnia Sarnia 1956 |Coal, 10,000 
oil 5,000 
4,000 
13,280 325200) 
8 | Sarnia-Scott Sarnia 1965 |Oil 15,000 30,000 
9 | Fort William Fort William Gas, 4,000 
coal, 5,000 
wood- L700 26,100 
waste 
10 | Sault Ste. Marie Sault Ste, Marie 1963 |Gas, oil, 12,500 
coal 500 26 ,000 
11 | Kapuskasing Kapuskasing 1958 |Coal, 650 
gas, 12,500 
wood- 9,100 22,900 
waste 
12 | Nuclear Power De- |Rolphton - Uranium 20,000 20,000 
monstration Unit dioxide 
13 | Marathon Marathon 1948 |Coal, 7,500 
oil 4,000 15,500 
14 | Hamilton Hamilton 1959 |Coke- 4,000 
oven 6,000 10,000 
gas, oil 
15 | Amherstburg Amherstburg 1957 |Coal 2,500 
2,000 
23150 8,250 
16 | Thorold Thorold 1937 |Coal, 4,000 8,000 


gas 


116 THERMAL 


Year Generators 
Installed 
Station Location Unit Total 
First | Latest Capacity Capacity 
Unit Unit kw. kw. 


ONTARIO (Cont'd) 


Walkerville 

5A 25 
Sault Ste, Marie Sault Ste. Marie 3,500 
Strathcona 3300 
Chatham 3,000 
Fort Frances Fort Frances 3,000 
Blind River Blind River 

2,750 
Station No, 6 2,720 
Toronto 2,500 
Toronto 2,500 
Ottawa 2,500 
Port Arthur 2,500 
New Toronto 2,500 
Pembroke 

PAPA) SE 
Orillia 

2,136 
Peterborough Peterborough 2,000 
Espanola Espanola 2,000 

Total capacity of plants 1,500 kw. and over (not listed above) 94,450 
Total capacity of plants under 1,500 kw. 12,840 

Total (all plants) 3,217,294 


GT - Gas Turbine, IC - Internal Combustion, S - Steam 


THERMAL BY? 
Generators 


Installed 
No. Location Fuel Unit Total 
First | Latest Capacity Capacity 
Unit Unit kw. kw. 


Tracy Tracy i 150,000 300,000 
2 |Les Boules Les Boules i 6,000 36 ,000 


3 | Chandler Chandler i 6,000 
2,500 
4,000 12,500 


4 Noranda 1 2,600 
3,000 
4,500 10,100 


5 | Drummondville Drummondville 1,500 
2,500 
3,500 
2,000 9,500 


6 |Murdochville Murdochville i 5,400 


1,000 
300 7,700 


ft 7,500 7,500 


8 |Quebec City i 7,500 


9 | Cap aux Meules les -de -la-Madeleine 


4,065 
10 | Magog l 4,000 
11 | Gatineau i 3,600 
12 | Montreal 
3,500 
13 | Port and Terminal 
(Stand -by) 3,350 
14 | Lac Jeannine 
(Stand-by) 3,050 
15 |Schefferville Schefferville i 3,000 
16 | Three Rivers hree Rivers : 3,000 
17 |Beaupré Beaupré 
2,800 
18 | Havre St. Pierre Havre St. Pierre 
2,400 
19 |Rivitre-du-Loup Rivitre-du-Loup 
Total capacity of plants 1,500 kw. and over (not listed above) 11,150 
Total capacity of plants under 1,500 kw. BOR LZ 
Total (all plants) 446 ,667 


a ED TSS SSSR SSR ES EEE A Sa a een 2 i Fee Se Sr ENN NES Coa rae 
GT - Gas Turbine, IC - Internal Combustion, S - Steam 
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THERMAL 


No. 


New Brunswick 


1 


10 


ae 


12 


13 


14 


ills; 


Station 


Grand Lake No. 2 


Courtenay Bay 


Chatham 


Lancaster 


Bathurst 


Edmundston 


Grand Lake No, 1 


Dock Street 


Dalhousie 


Atholville 


Newcastle 


Saint John 


Edmundston 


Campbellton 


Grand Manan 


Location 


Newcastle Creek 


East Saint John 


Chatham 


Lancaster 


Bathurst 


Edmundston 


Newcastle Creek 


Saint John 


Dalhousie 


Atholville 


Newcastle 


Saint John 


Edmundston 


Campbellton 


Grand Manan 


Year 
Installed 


First Latest 
Unit Unit 


Total capacity of plants 1,500 kw. and over (not listed above) 


Total capacity of plants under 1,500 kw. 


Total (all plants) 


Nova Scotia 


Lower Water Street 


Tufts Cove 


Glace Bay 


Trenton 


Sydney 


Tufts Cove 


Generators 


Unit 
Capacity 
kw. 


12,500 
20,000 
25,000 
45,000 


100,000 


6,000 
15,000 


10,000 
20,000 


7,600 
3,000 
5,000 


16,000 


85,000 
63,365 


32,500 


24,500 


20,600 


19,300 


16,250 
16,000 


14,000 


11,000 
4,500 
3,500 


3,256 


2,736 


167,500 


100,000 
72,000 


60,000 


34,600 


i 


1 


THERMAL 


Year Generators 


Installed 
Station Location Owner Unit Total 


First | Latest : Capacity Capacity 
Unit Unit kw. kw. 


No. 


NOVA SCOTIA (Cont'd) 


Harrison Lake 


26,850 
7 | Port Hawkesbury Point Tupper 10,000 
8 | Brooklyn Brooklyn 5170 
9 | Dartmouth Dartmouth 3.720 


Yarmouth 


King Street 


Total capacity of plants 1,500 kw. and over (not listed above) 5,200 

Total capacity of plants under 1,500 kw. 1,778 

Total (all plants) 488,768 
Prince Edward Island 


Charlottetown Charlottetown 1963 |Oil Ss 


50,500 


2 | Summerside Summerside 


1963 | Oil Ic 


Total capacity of plants 1,500 kw. and over (not listed above) 
Total capacity of plants under 1,500 kw. 100 


Total (all plants) 57,490 


Newfoundland 


1 | St. John's St. John's 
30,000 
2 | Grand Falls Grand Falls i 10,000 
3 | Tilt Cove Tilt Cove i 5,000 
4 | Wabush Lake Wabush Lake 4,000 
5 | Labrador City Carol Lake i 3,910 
6 | Gander (Stand-by) Gshder i 3,000 
7 | St. John's St. John's i 2,500 
8 | Port aux Basques Port aux Basques 
18985 
9 |} Salt Pond Salt Pond i 1,500 
Total capacity of plants 1,500 kw. and over (not listed above) 4,000 
Total capacity of plants under 1,500 kw. 9,392 
Total (all plants) Deore 
Canada (TOTAL THERMAL CAPACITY) 7,602,033 


IC - Internal Combustion, S - Steam 


- & 
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OWNER CODE INDEX 


This index provides an explanation of the code letters used in the 


"Owner'' column of the preceding tables, Thefollowing abbreviations 
are used for the names of the provinces and territories of Canada: 


ee OTITIS. cose ccnp esse BC New Brunswick....... en oe vie NB 
Pu S BUA tuade pt wciinelet bend dain's oe Alta DOV Gm COLA...) ck oceseseuckov ess NS 
Caskatche wan sive ies Sask Prince Edward Island .....PEI 
DA AMEPOUA sc cho nc cas eceus ottee Man Newioundland i ibessese.... Nfld 
CAML src nes sce lses eee csetes Onur WUKON VPeErrilor yrs er este: csc BR 


NTE Cre her wa cob aenoenacie Qué Northwest Territories... NWT 


OWNER 


Anaconda,-Company (Canada) limited nico 0.6 6 «assets 
Anglo-Canadian Pulp and Paper Mills Limited...... : 
Atomic linergy of Canata Timed (405 a she, siete cesta let's 
PLVe® Si Lap tee aa elie ols ven ee ne anya iertianiaL ya betia eign Nia wieyay a Cae 
Aluminum -C ompeny of Canada Tanirteds oi ale nis ee 
Abitibi Power and-Paper Company Limited... 5. + 6 
Algoma Steel Corporation mmiite di oils wo se elo ete les 
Atlantic Sugars WetiMeries.it i.) cou ses teuateatis we inte al seek ses 
American Smelting and Refining Company Limited.... 


British American O1l Coniwpany a \.15 woe ee en ote teviecaan ets 
British Columbia Forests. Products Limited . . 4.5.0 
British Columbia Hydro and Power Authority ....... 
British Columbia Sugar Refining Company Limited... 

Bowaters Mersey Paper Company Limited ......... 
British Newfoundland Exploration Limited......... 
Bowater Power Company doimiated.s |... 2.6 6-8 oe 6 ek ee 
Bathurst Power and: Paper Company Limited, . ... . s+ 
Dbronner Mond Canada Ianiited (00 ci os. chs) easesearce ete 


Cassiar Asbestos.,Corporation, Limited. sues a ais) hese 
City Gl Carn DOE OM: \ iil Domne Ora untae) Si a then ia 
Columbia Cellulose Conipany Liniited 7.5. oe es le 
Continental Can Company of Canada Limited........ 
Ganadian Chemical Company Limited... 506 <2 ns. s ss 
Canadian Celanese, Jini ted 05 saan lek ote eo. sims anor 
Canada Dominion Sugar Company Limited, 5... «%.« 
Glty Of PGi OM CON) causa a. owes) 4) bys) ai Ves a eaten oP ee Re aa ers 
Caradian Forest rocucts (imiteds,— cores «rte ee pecs 
Canadian General Electric Company Limited........ 
Cariboo Gold Quartz Mining Company Limited....... 
Canadian International Paper GCompanyd. .. . «3.42 « sss 
CRUSOE LGC DRA ee iy cas he lars Gale 14 Gara gE LG (alo (oh eomas ey ons 
Gity “Or wviedrcaneyat 5 6. oid oie en el em Ls So ace antral tein 6, ae ae 
Cénsolidated Mining and Smelting Co, of Canada Ltd... 
ALY OLS USO es hela tale vedee Releal ot elie & le elrelce [20 pith inate ae 
Canadian Niagara Power Company Limited, ... <1 0% « 
CUE Op AOWSLSCORE sls rime nie Selb kde le pecan ules enone 
Caleary Power lite oJ lerauehs salen antisera. sigs alee al tal eee 
Campbellford Public Utilities Commission ,..,..... 
Caity: OF RIViene au LOU 22 VAs le sn. cele Ghee ese alan a ae oe 
Churechidl River Power Conipany 04 os ss. 0 6 wa) sce a Be 
Cary OF SHETOTOOKE Ni Lady ioe re eli tisteds (os luguee oa anes 
Canadian Pugar Mactorie Sohamiteds (oo6 0 ok st ene eects 
Canada Tungsten Mining Corporation Limited ....... 
Canadian Utiiities: iommteee ye eer tots meen aeie ta ee ere 
Crown Zellerbach Building Materials Limited. ...... 
Grown ZellevbachsGanada, Parmireds 20,2. tear e coerce ees 


Dominion Iron ‘and Steel’ Company Limited... ... ...=% 
Department of Transport,Government of Canada ..... 
Donnacona/  aper Compatiys «5 gudia «kG enue) arial ote men aaa 
Dryden Paper Company ietmited, Oqyl sien. 5 v5 Gan wrens 
Domtar Pulp and Paper Company Limited. ........: 
Department of Public Works, Government of Alberta. . 

Dominzon Ter. and Chemical Company chs... 0st oo eee 
Dominion Textile Company Limited 
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DEVELOPMENTS 
LOCATED IN 


BG 
Qué 
Ont 
Qué 
BC, Qué 
Ont 


Qué 

Alta 

Alta 
Sask, BC, NWT 

BC 


Nfld 


Qué 
Alta 


Qué 


ee ees aa 


CODE OWNER 


Pots dy CLOMYPany oy sone eae bate besiwiie idl we kowieny Ells, totes yale 
East Kootenay Power Company Limited........... 
Eagle Lake Sawmills Company Limited ........... 
Pidakomines: Gimited, 5.) 50. 6 vse 6 6: 40 bp ahdveye te resin A 
Electrique de Mont Laurier Limitée ...........6.. 
Eldorado Mining and Refining Limited............ 
Blectric Reduction Company..ic . ss <<. o leuslisieiess el jes ohm 


Fraser Companies Limited ........ Te UCEE ire nee 
Ford Motor Company of Canada Limited........... 
First Maritime Mining) Corporation. .. <0 6 «ss + « ° 
Fort McMurray Power Company Limited.......... 


Gaspe Copper, Mines dsitai ted joucia ns vidas wiles see rounhe tert 
Gananoque Electric Light and Water Supply Co. Ltd. .. 
Great Lakes Power Corporation Limited .......... 
Granduc: Mines Limited. oui tse eie.'s 0 sie ahs ufo clo teghoy is, (oe calle 
Cuil be Swe R AGOMIDANY. \atete ti erisne! ove ete ele ie iw sae 8.38 w es 
Gaspesia Pulp and Paper Company Limited......... 
Goodyear Tire and Rubber Company Limited........ 


Hudson Bay Mining and Smelting Company Limited.... 
muronian Company. tsi Cec 5 ,1.aiersoei ts. sient. e ieee 
Hydro-Electric Power Commission of Ontario....... 
Hart Jaune Power Company sive caqeus sue ge ecee > fone cle ene 
Hillcrest Lumber Company Limited...... CaS eee 
Hiram Walker and Sons Limited..... Biss Vo) heist aes A ae 


International Nickel Company of Canada Limited..... 


iron Ore: Company: of ‘Canadaa,, sisva\< seule e nee Ay ie dne sia 
MIDE TIS Oi RAT COGS lela cont ae ne woes a tel Ghee vente nane Pe treny 
Iisving Pulp and’ Paper Limited 2... aijeis Bieis fe Pustictnes 
weawavelron Ore Conipany omitted 6), 62) sc) «ce: eevee © ce : 
James MacLaren Company Limited...... Bie NT cd Meticte 
KaliumrChemicals Limited oii ieici cs oxo ecto itainehalceue mie 2h Shs 


Kalamazoo Vegetable Parchment Company Limited... 
Lorraine Mining Company Limited ..... Bye a meee ee 


Minas Basin Pulp and Power Companys 6.6 2 aire ls suse 
MacMillan Bloedel and Powell River Limited ....... 
Marathon Corporation of Canada .: tic Heli she Woven scale, e905 
Mobawk Corpotatiom Dimiited yi. iisck oeidis le stelle ew fee 
Municipality OCG rmatnStOn 6) 5 « les aaiionia viene als Aenea eis 
Maritime Electric) Company Limited jij ecevidtic. eo ateent sii 
Me Fadden-Lumber:-Go.,. 1 DOmtar) uae a eho verde te ad ovine 
PAAMETORS VOLO is vs bea elite 6! a: aT a Os oer ie SoA ene sates 
Municipality. of Jonquiére. cove iis 6s; quactane Pe ne Rr ae 
Maine and New Brunswick Electrical Power Co, Ltd... 
Manicouagan Power Company....... Sate nae ay sree ss 
MacLaren-Québec Power Company ......2-.e+veccece 
DAUNnI cipality Of SumMMer Side yaa toes. Seen sie ane ean ens 
Manitoba Sugar Company Limited... . ..«...«. shfa cao: te 


New Brunswick Electric Power Commission...... oe 
New Brunswick International Paper Company Limited, . 
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DEVELOPMENTS 
LOCATED IN 


Ont, Qué 
Alta, BC 
BC 
BC 
Qué 
NWT, Sask 
Qué 


Man 
Qué, Nfld 
NS 
NB 


Han aw DEVELOPMENTS 
COD LOCATED IN 


NCPC}: 2) tNorthern CanadartPowern GCommis sion... 6 <0 .05) 6's es) © «8 YrNwe 
NHB. ... |National Harbours Board,Government of Canada ..... Man 
NLPC... |Newfoundland Light and Power Company Limited..... Nfld 
NM: ..2:s So (NotandaiMines Lanvited 9 fa te ek ee ain Se eat nee tes Qué 
NRC.... |National Research Council,Government of Canada .... Ont 
NSLPC.. |Nova Scotia Light and Power Company Limited..... ° NS 
NSP. 20, “|W Nove. scotian Putosisimited = feet. 2 feces et ce se ot ae NS 
NSPC... |Nova Scotia Power Commission ..... Foley envy ens en vinwe ane NS 
NUS. s.. 2) }NOTthlandiUtii tess hind teday eye. ote enue, © 90ers Alta 
NWPP .. |North Western Pulp and Power Limited.........20-. Alta 
OFM>. Sy Ogilvie®louraMillas gio eee wee oteker Chel eo 4) or otie eens Qué 
OHEG:.. . [Ottawa Hydre-Blectric, Commisstoniiet. oe oy rs) 01 ees Ont 
OMPP .. |Ontario-Minnesota Pulp and Paper Company Limited... Ont 
OPG:).. . ypOntario: Paper; Gonipany a. ec maee. sie a eer ee ot sy als” cele e Ont 
OVPC. .. Ottawa ValleysPower Companyty tne tere oe oe ere sterese Qué 
OWLP .. |Orillia Water Light and Power Commission ........ Ont 
PAPC: oY et PanjAmericanm PetrolednrrGorporatiron’., ¢ 5 47. x eiste ar Alta 
PAPUCG,. *-| Port Arthur Public Utilities Commission’... 0". 2 .7e< Ont 
PBC; 5. |Price Brothers and, Company, Limited: .).606) 0. 6 dys ese aie Qué 
BG ec stege re Polymer.Gorporetion®, Writ s':, mes te erates cesar crane see Ont 
PELC... |Pembroke Electric Light Company Limited......... Qué, Ont 
PHPC... |Peterborough Hydraulic Power Company .......¢ + Ont 
Pets Pacific Petroleum Company Limited..... Gis pene teg scene BC 
PPP... 8h Price (Nfitd) “Pulp: and,Paper invited’, Utes... 6 ee Nfld 
OCMC... (QuebectGertier, Mining Company coi x 41.5, <.440 08-18 Taree Qué 
QHEC.. 74°" Québe csHydro-ERlectste-Conimisston i." .0e ons tree cee Qué 
QNSPC.. |Québec-North Shore Paper Company ..........2.2-. Qué 
RG vaio Rayonier Wanadai( BC) Meamited once re. ee cke BC 
REG iW. sp moraine, tleectric Company bimited) 00. cers ates Lelewers Qué 
SAPC.. {'7*|Ste. Anne: Paper; Companys bimited{ 3, PV Ir on. Ain eke Qué 
SG Cah. +) wLreél Company of Ganada Limited... 7. c.isisiscessbskel aero Ont 
SE PPC?) Spruce Fallie,Power-and Paper. Company, <". >... s1<.ciese Ont 
SGM... et oherrith-Gordon Mines Gained. . sts. os cs ee te oer e wens Man, Alta 
SMP CO... eometen Power Corporation . aces suelaiese geusbsne eee eeeune Qué 
SIMS ise Oxia Ose On Lui TOT etn remeeetor cee, ek cn Ber oe BC 
Seis 2c Strathcona, Paper. Company Limited .\s.......2.605. + suese aus Ont 
oC... 3 poaskatchewan Power Corporation 2 70 0c) oi. ee suede Sask 
SPGL....%, pwoeaboard Power Corporation’ lamited: 2. uo. se ee ate NS 
PEL LOA a Ole awrence Seaway Authority sei es!) tee eres Ont 
LOCPG is hite.UOve Power Corporation (Aah eo Cis eae eye eee ee Nfld 
LRPC. 22) )iwip. Falis;Power Gompanypiimited) S37 n yess. Nfld 
LP PC wet LoursouPulp-andsPaper © anapanye + os eset e Ciel sees Qué 
VYELPCS?’ | Union Electric, Light, and Power Company’.")" 2... es Nfld 
UTEC. .. |United Towns Electric Company Limited 2. ..'. ...'.. Nfld 
WG sare Pp Westetn Chemicale Woinutedis sk. or. cc ete ore ate Alta 
WaPC as West. Goast-Power: Company.limiteds. 5). 3°... foe Nfld 
WEL... #2" | Western Forest Industries Lamited 2... OOo eee BC 
UE re eh en ce 1 IMM SESE Cee ERC ONS) OO ag sli. Os dale damm tiie gin re “io go earn Man 
WKPL .. |West Kootenay Power and Light Company Limited.... BC 
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